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"  In  enoli  caatm  the  inductiTe  and  deductive  methods  of  inquiry 
may  be  said  to  go  hand  in  hand,  the  one  Terifying  the  conclunona 
deduced  by  the  other;  and  the  combination  of  experiment  and 
theoiy,  which  may  tbna  be  brought  to  beat  in  such  cases,  fonns  an 
engine  of  diacOTery  infinitely  mora  powerful  than  either  taken 
sepwately.  This  state  of  any  department  of  science  is  perhaps  of 
all  Dthera  the  most  interesting,  and  that  which  promises  the  most 
to  research."— Sib  J.  HsMosaL,  DueourM  on  At  Stwfy  of  Nattmd 
PhUotoplty. 
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Chapter  XIV. 

OP  THE  UMITS  TO  THE  EXPLANATION  OP  LAWS 
OF  NATURE;  AND  OF  HYPOTHESES. 

J  1.  The  precediug  considerations  have  led  us  to 
recognise  a  distinction  between  two  kinds  of  laws,  or 
observed  uniformities  in  nature:  ultimate  laws,  and 
what  may  be  termed  derivative  laws.  Derivative  laws 
are  such  as  are  dedacible  from,  and  may,  in  any  of 
the  modes  which  we  have  pointed  out,  be  resolved 
into,  other  and  more  general  ones.  Ultimate  laws  are 
those  which  cannot.  We  are  not  sure  that  any  of  the  . 
uniformities  which  we  are  yet  acquainted  with  are 
ultimate  laws ;  but  we  know  that  tbere  must  be  ulti- 
mate laws ;  and  that  every  resolution  of  a  derivative 
law,  into  more  general  laws,  brings  ua  nearer  to 
them. 

Since  we  are  continually  discovering  that  unifor- 
mities, not  previously  known  to  be  other  than  ulti- 
mate, are  derivative,  and  resolvable  into  more  general 
laws ;  since  (in  other  words)  we  are  continually  dis- 
covering an  explanation  of  some  sequence,  which  was 
previously  known  only  as  a  fact ;  it  becomes  an 
interesting  question  whether  tbere  are  any  necessary 
limits  to  this  philosophical  operation,  or  whether  it 
may  proceed  until  all  the  uniform  sequences  in  nature 
are  resolved  into  some  one  universal  law.  For  this 
seems,  at  first  sight,  to  be  the  ultimatum  towards 
which  the  progress  of  induction,  by  the  Deductive 
Method  resting  on  a  basis  of  observation  ^id  experi- 
ment, is  progressively  tending.  Projects  of  this  kind 
were    universal    in   the  iolancy  of  philosophy;   any 

B  2 

Google 


4  INDUCTION. 

speculations  which  held  out  a  less  brilliant  prospect, 
being  in  those  early  times  deemed  not  woilh  pursuing. 
And  the  idea  receives  so  much  apparent  countenance 
from  the  nature  of  the  most  remarkable  achievements 
of  modern  science,  that  speculators  are  even  now 
constantly  rising  up  (more  often  on  the  Continent  of 
Europe  than  in  this  island)  who  profess  either  to  have 
Solved  the  problem,  or  to  suggest  modes  in  which  it 
may  one  day  be  solved.  Even  where  pretensions  of 
this  magnitude  are  not  made,  the  character  of  the 
solutions  which  are  given,  or  sought,  of  particular 
classes  of  phenomena,  often  involves  such  conceptions 
of  what  constitutes  explanation,  as  would  render  the 
notion  of  explaining  all  phenomena  whatever  by  means 
of  some  one  cause,  or  law,  perfectly  admissible. 

^  2.  It  is,  therefore,  useful  to  remark,  that  the 
ultimate  Laws  of  Nature  cannot  possibly  he  less 
numerous,  than  the  distinguishable  sensations  or 
other  feelings  of  our  nature ; — those,  I  mean,  which 
are  distinguishable  from  one  another  in  quality,  and 
not  merely  in  quantity  or  degree.  For  example ; 
since  there  is  a  phenomenon  sm  generis,  called  colour, 
which  onr  consciousness  testifies  to  be  not  a  particular 
degree  of  some  other  phenomenon,  as  heat,  or  odour, 
or  motion,  but  intrinsically  unlike  all  others,  it 
follows  that  there  are  ultimate  laws  of  colour  j  that, 
although  the  facts  of  colour  may  admit  of  explana- 
tion, they  never  can  be  explained  from  laws,  of  heat 
or  odour  alone,  or  of  motion  alone,  hut  that  however 
far  the  explauation  may  be  carried,  there  will  always 
remain  in  it  a  law  of  colour.  I  do  not  mean  that  it 
might  not  possibly  be  shown  that  some  other  pheno- 
menon, some  chemical  or  mechanical  action  for 
example,  invariably  precedes,  and  is  the  cause  of. 
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every  pheaomenon  of  colour.  But  although  this,  if 
proved,  would  be  an  important  extension  of  our 
knowledge  of  nature,  it  would  not  explain  how  or 
why  a  motion,  or  a  chemical  action,  should  produce 
a  sensation  of  colour ;  and  however  diligent  might  be 
our  scrutiny  of  the  phenomena,  whatever  number  of 
hidden  links  we  might  detect  in  the  chain  of  causa- 
tioD  ternuoating  in  the  colour,  the  last  link  would 
still  be  a  law  of  colour,  not  a  law  of  motion,  nor  of 
any  other  phenomenon  whatever.  Nor  does  this 
obaerration  apply  only  to  colour,  as  compared  with 
any  other  of  the  great  classes  of  sensations  ;  it  applies 
to  every  particular  colour,  as  compared  with  others. 
White  colour  can  in  no  manner  be  explained  exclu- 
sively by  the  laws  of  the  production  of  red  colour.  In 
any  attempt  to  explain  it,  we  cannot  but  introduce,  as 
ooe  element  of  tbe  explanation,  the  proposition  that 
some  antecedent  or  other  produces  the  sensatioD  of 
white. 

Tbe  ideal  limit,  therefore,  of  tbe  explanation  of 
natural  phenomena  (towards  which  as  towards  other 
ideal  limits  we  are  constantly  tending,  without  the 
prospect  of  ever  completely  attaining  it,)  would  be  to 
show  that  each  distinguishable  variety  of  our  sensa- 
Uohb,  or  other  states  of  consciousness,  has  only  one 
sort  of  cause;  that,  for  example,  whenever  we  per- 
ceive a  white  colour,  there  is  some  one  condition  or 
Bet  of  conditions  which  is  always  present,  and  the 
presence  of  which  always  produces  in  us  that  sensa- 
tion. As  long  as  there  are  several  known  modes  of 
prodnction  of  a  phenomenon,  (several  diilerent  sub- 
Btances,  for  instance,  which  have  the  property  of 
whiteness,  and  between  which  we  cannot  trace  any 
other  resemblance) ,  so  long  it  is  not  impossible  that 
one  of  these  modes  of  production  may  be  resolved  into 
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another,  or  that  all  of  them  may  be  resolved  ioto  some 
more  general  mode  of  production  not  hitherto  recog- 
nised.  But  when  the  modes  of  production  are  reduced 
to  one,  we  cannot,  in  point  of  simplification,  go  any 
further.  This  one  may  not,  after  all,  be  the  ultimate 
mode;  there  may  be  other  links  to  be  discovered 
between  the  supposed  cause  and  the  effect;  but  we 
can  only  further  resolve  the  known  law,  by  iatroduciag 
some  other  law  hitherto  unknown;  which  will  not 
diminish  the  number  of  ultimate  laws. 

In  what  eases,  accordingly,  has  science  been  most 
successful  in  explaining  phenomena,  by  resolving  their 
complex  laws  into  laws  of  greater  simplicity  and 
generality?  Hitherto  chiefly  in  cases  of  the  pro- 
pagation of  various  phenomena  through  space :  and, 
first  and  principally,  the  most  extensive  and  impor- 
tant of  all  facts  of  that  description,  the  fact  of  motion. 
Now  this  is  entirely  what  might  be  expected  from  the 
principles  which  I  have  laid  down.  Not  only  Is 
motion  one  of  the  most  imiversal  of  all  phenomena, 
it  is  also  (as  might  be  expected  from  the  former  cir- 
cumstance) one  of  those  which,  apparently  at  least, 
are  produced  in  the  greatest  number  of  ways:  but  the 
phenomenon  itself  is  always,  to  our  sensations,  the 
same  in  every  respect  but  degree.  Differences  of 
duration,  or  of  velocity,  are  evidently  differences  in 
degree  only;  and  differences  of  direction  in  space, 
which  alone  has  any  semblance  of  being  a  distinc* 
tion  in  kind,  entirety  disappear  (so  far  as  our  sensa- 
tions are  concerned)  by  a  change  in  our  own  position ; 
indeed  the  very  same  motion  appears  to  us,  according 
to  our  position,  to  take  place  in  every  variety  of 
direction,  and  motions  in  every  different  direction  to 
take  place  in  the  same.  And,  again,  motion  in  a 
Btraight  line  and  in  a  curve  are  no  otherwise  distinct 
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than  that  the  one  is  motion  continuing  in  the  same 
direction,  the  other  is  motion  which  at  each  instant 
changes  its  direction.  There  is,  therefore,  according 
to  the  views  I  have  stated,  no  absurdity  in  supposing 
that  all  motion  may  be  produced  in  one  and  the  same 
way;  by  the  same  kind  of  cause.  Accordingly,  the 
greatest  achievements  in  physical  science  have  con- 
sisted in  resolving  one  observed  law  of  the  production 
of  motion  into  the  laws  of  other  known  modes  of  pro- 
duction, or  the  laws  of  several  such  modes  into  one 
more  general  mode ;  as  when  the  fall  of  bodies  to  the 
earth,  and  the  motions  of  tbe  planets,  were  brought 
under  the  one  law  of  tbe  mutual  attraction  of  all 
particles  of  matter ;  when  the  motions  said  to  be  pro- 
duced by  magnetism  were  shown  to  be  produced  by 
electricity ;  when  the  motions  of  fluids  in  a  lateral 
diref^tion,  or  even  <»mtrary  to  the  direction  of  gravity, 
-were  shown  to  be  produced  by  gravity;  and  the  like. 
There  is  an  abundance  of  distinct  canses  of  motion 
still  unresolved  into  one  another ;  gravitation,  heat, 
electricity,  chemical  action,  nervous  action,  and  so 
forth ;  but  however  improbable  it  may  be  that  these 
different  modes  of  production  of  motion  should  ever 
actually  be  resolved  into  one,  the  attempt  so  to  resolve 
them  is  perfectly  legitimate.  For  though  these  various 
canses  produce,  in  other  respects,  sensations  intrinsi- 
cally different,  and  are  not,  therefore,  capable  of  being 
resolved  into  one  another,  yet  in  so  far  as  they  all 
produce  motion,  it  is  quite  possible  that  the  immediate 
antecedent  of  the  motion  may  in  all  these  different 
cases  be  the  same ;  that  the  other  causes  may  pro- 
duce motion  through  the  intermediate  agency  of 
heat,  for  instance,  or  of  electricity,  or  of  some  com- 
mon medium  yet  to  be  discovered. 

We  need  not  extend  our  illustration  to  other  cases, 
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as  for  instance  to  the  propagation  of  light,  sound, 
heat,  electricity,  &c.,  through  space,  or  any  of  the 
other  phenomena  which  bare  been  found  susceptible 
of  explanation  by  the  resolution  of  their  observed  laws 
into  more  general  laws.  Enough  has  been  said  to 
display  the  difference  between  the  kind  of  explanation 
and  resolution  of  laws  which  is  chimerical,  and  that  of 
which  the  accomplishment  is  the  great  aim  of  philo- 
sophy; and  to  show  into  what  sort  of  elements  the 
resolution  must  be  effected,  if  at  all. 

§  3.  As,  however,  there  is  scarcely  any  of  the 
principles  of  a  true  method  of  philosophizing  which 
does  not  require  to  be  guarded  against  errors  on  both 
sides,  1  must  enter  a  caveat  against  another  misappre- 
hension, of  a  kind  directly  contrary  to  the  preceding, 
and  agtunst  which  there  is  the  more  necessity  to  be  on 
our  guard,  as  it  has  die  appearance  of  being  counte- 
nanced (for  I  am  persuaded  that  it  is  only  the  appear- 
ance) by  so  great  a  thinker  as  M.  Auguste  Comte. 
That  philosopher,  among  other  occasions  on  which  he 
has  condemned,  with  some  asperity,  any  attempt  to 
explain  phenomena  which  are  "  evidently  primordial*' 
(meaning,  apparently,  no  more  than  that  every  such 
phenomenon  must  have  at  least  one  peculiar  and  inex- 
plicable law,)  has  spoken  of  the  attempt  to  furnish  any 
explanation  of  the  colour  belonging  to  each  substance, 
"  la  couleur  ^l^mentaire  propre  k  chaque  substance," 
as  essentially  illusory.  "  No  one,"  says  he,  "in  our 
time,  attempts  to  explain  the  particular  specific  gra- 
vity of  each  substance  or  of  each  structure.  Why 
should  it  be  otherwise  as  to  the  specific  colour,  the 
notion  of  which  is  undoubtedly  no.less  primordial*?" 


'  Omrt  dtPluiMi^Ma  Pontiaty  a.  656. 
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Now  although,  as  M.  Comte  elsewhere  observes,  a 
colour  must  always  remain  a  differeDt  thing  from  a 
weight  or  a  sound,  it  ought  not  to  be  forgotten,  and 
ootwithstanding  these  expressions,  cannot  possibly 
be  foi^gotten  by  M.  Comte,  that  varieties  of  colour 
mi^t  cevertbeleas  follow,  or  correspond  to,  given 
rarieties  of  weight,  or  sound,  or  some  other  phe- 
Domenon  as  difierent  as  these  are  from  colour  itself. 
It  is  one  question  what  a  thing  is,  and  another 
what  it  depends  upon ;  and  although  to  ascertain  the 
cooditions  of  an  elementary  phenomenon  is  not  to 
obtain  any  new  insight  into  the  nature  of  the  pheno- 
menon itself,  that  is  no  reason  against  attempting  to 
diwoTer  the  conditions.  M.  Comte's  interdict  ^lainst 
endeaTouring  to  reduce  distinctions  of  coloiir  to  any 
common  principle,  would  have  held  equally  good 
against  a  like  attempt  on  the  subject  of  distinctions  of 
sound;  which  nevertheless  have  been  found  to  be 
immediately  preceded  and  caused  by  distinguishable 
varieties  in  the  vibrations  of  elastic  bodies  :  although 
a  sound,  no  doubt,  is  quite  as  different  as  a  colour  is 
from  any  motion  of  particles,  vibratory  or  otherwise. 
We  might  add,  that,  in  the  case  of  colours,  there  are 
strong  positive  indications  that  they  are  not  ultimate 
properties  of  the  different  kinds  of  substances,  but 
depend  upon  conditions  capable  of  being  superinduced 
Qpon  all  substances ;  since  there  is  no  substance 
which  cannot,  according  to  the  kind  of  light  thrown 
upon  it,  be  made  to  assume  any  colour  we  think  fit; 
and  since  almost  every  change  in  the  mode  of  aggre- 
gation of  the  particles  of  the  same  substance,  is 
attended  with  alterations  in  its  colour,  and  in  its 
optical  properties  generally. 

The  real  defect  in  the  attempts  which  have  been 
made  to  account  for  colours  by  the  vibrations  of  a 
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fluid,  is  not  that  the  attempt  itself  is  unphiloaophical, 
but  that  the  existence  of  the  fluid,  and  the  fact  of'  its 
vibratory  motion,  are  not  proved;  but  are  assumed,  on 
no  other  ground  than  the  facility  they  are  supposed  to 
afford  of  explaining  the  phenomena.  And  these  con- 
siderations lead  us  to  the  important  question  of  the 
proper  use  of  scientific  hypotheses ;  a  subject  the 
connexion  of  which  with  that  of  the  explanation  of 
the  phenomena  of  nature,  and  of  the  necessary  limits 
to  that  explanation,  needs  not  be  pointed  oat. 

{  4,  An  hypothesis  is  any  supposition  which  we 
make  (either  without  actual  evidence,  or  upon  evi- 
dence avowedly  insufficient,)  in  order  to  endeavour  to 
deduce  from  it  conclusions  in  accordance  with  facts 
which  are  known  to  be  real ;  under  the  idea  that  if  the 
conclusions  to  which  the  hypothesis  leads  are  known 
truths,  the  hypothesis  itself  either  must  be,  or  at  least 
is  Ukely  to  be,  true.  If  the  hypothesis  relates  to  the 
cause,  or  mode  of  production  of  a  phenomenon,  it 
will  serve,  if  admitted,  to  explain  such  facts  as  are 
found  capable  of  being  deduced  from  it.  And  this 
explanation  is  the  purpose  of  many,  if  not  most, 
hypotheses.  Since  explaining  in  the  scientific  sense 
means  resolving  an  uniformity  which  is  not  a  law  of 
causation,  into  the  laws  of  causation  from  which  it  . 
results,  or  a  complex  law  of  causation  into  simpler 
and  more  general  ones  from  which  it  is  capable  of 
being  deductively  inferred ;  if  there  do  not  exist  any 
known  laws  which  fulfil  this  requirement,  we  may 
feign  or  imagine  some  which  would  fulfil  it ;  and  this 
is  making  an  hypothesis. 

An  hypothesis  being  a  mere  supposition,  there  are 
no  other  Umits  to  hypotheses  than  those  of  the  human 
imagination;  we  may,  if  we  please,  imagine,  by  way 
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of  accounting  for  an  effect,  some  cause  of  a  kind 
utterly  unknown,  and  acting  according  to  a  law  alto- 
gether fictitious.  Bat  as  hypotheses  of  this  sort 
would  not  have  any  of  the  plausibility  belonging  to 
these  which  ally  themselves  by  analogy  with  known 
laws  of  nature,  and  besides  would  not  supply  the  want 
which  arbitrary  hypotheses  are  generally  invented  to 
satisfy,  by  enabling  the  ituagination  to  represent  to 
itself  an  obscure  phenomenon  in  a  familiar  hght; 
there  is  probably  no  hypothesis  in  the  history  of 
science  in  which  both  the  agent  itself  and  the  law  of 
its  operation  were  fictitious.  Either  the  phenomenon 
a.<^igDed  as  the  cause  Is  real,  but  the  law  according  to 
which  it  acts,  merely  supposed;  or  the  cause  is  ficti- 
tious, but  ta  supposed  to  produce  its  effects  according 
to  laws  similar  to  those  of  some  known  class  of  phe- 
nomeua.  An  instance  of  the  first  kind  is  afforded  by 
the  different  suppositions  respecting  the  law  of  the 
planetary  central  force,  anterior  to  the  discovery  of  the 
true  law,  that  the  force  varies  as  the  inverse  square 
of  the  distance;  which  was  itself  suggested  by 
Newton,  in  the  first  instance,  as  an  hypothesis,  and 
was  verified  by  proving  that  it  led  deductively  to 
Kepler's  laws.  Hypotheses  of  the  second  kind  are 
such  as  the  vortices  of  Descartes,  which  were  ficti- 
tious, but  were  supposed  to  obey  the  known  laws  of 
rotatory  motion ;  or  the  two  rival  hypotheses  respect- 
ing Uie  nature  of  light,  the  one  ascribing  the  pheno- 
mena to  a  fluid  emitted  from  all  luminous  bodies,  the 
other  (now  more  generally  received)  attributing  them 
to  vibratory  motiooa  amoog  the  particles  of  an  ether 
pervading  all  space.  Of  the  existence  of  either  fluid 
there  is  no  evidence,  save  the  explanation  they  eu«  cal- 
fnilated  to  afiord  of  some  of  the  phenomena ;  but  they 
are  supposed  to  produce  their  efiects  according   to 
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known  laws ;  the  ordinary  laws  of  continued  locomo- 
tion in  the  one  case,  and  in  the  other,  those  of  the 
propagation  of  undulatory  movements  among  the 
particles  of  an  elastic  fluid. 

According  to  the  foregoing  remarks,  hypotheses 
are  invented  to  enable  the  Deductive  Method  to  be 
earlier  applied  to  phenomena.  But*  in  order  to 
discover  the  caose  of  any  phenonaena  by  the  Deduc- 
tive Method,  the  process  must  consist  of  three  parts ; 
induction,  ratiocination,  and  verification.  Induction, 
{the  place  of  which,  however,  may  be  supplied  by  a 
prior  deduction,)  to  ascertain  the  laws  of  the  causes; 
ratiocination,  to  compute  from  those  laws,  how  the 
causes  will  operate  in  the  particular  combination 
known  to  exist  in  the  case  in  hand ;  veriflcation,  by 
comparing  this  calculated  effect  with  the  actual  phe- 
nomenon. No  one  of  these  three  parts  of  the  process 
can  be  dispensed  with.  In  the  great  deduction  which 
proves  the  identity  of  gravity  and  the  central  fortx  of 
the  solar  system,  all  the  three  are  found.  First,  it  is 
proved  from  the  moon's  motions,  that  the  earth 
attracts  her  with  a  force  varying  as  the  inverse  square 
of  the  distance.  This  (though  partly  dependent  on 
prior  deductions)  corresponds  to  the  first,  or  purely 
inductive,  step,  the  ascertainment  of  the  law  of  the 
cause.  Secondly,  from  this  law,  and  from  the  know- 
ledge previously  obtained  of  the  moon's  mean  distance 
from  the  earth,  and  of  the  actual  amount  of  her 
deflexion  from  the  tangent,  it  Is  ascertfuned  with  what 
rapidity  the  earth's  attraction  would  cause  her  to  fall, 
if  she  were  no  further  off,  and  no  more  acted  upon 
by  extraneous  forces,  than  terrestrial  bodies  are :  this 
is  the  second  step,  the  ratiocination.      Finally,  this 


•  ^ide  8upr»,  Tol.  i.  p.  634. 
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calculated  velocily  being  compared  with  the  observed 
velocity  with  which  all  heavy  bodies  fall,  by  mere 
gravity,  towards  the  surface  of  the  eartli,  (namely 
sixteen  feet  iu  the  first  second,  forty-eight  in  the 
second,  and  so  forth,  in  the  ratio  of  the  odd  numbers, 
1,  3,  5,  &c.,)  the  two  quantities  were  found  to  ageee. 
The  order  in  which  I  have  here  presented  the  three 
steps  was  not  the  exact  order  of  their  discovery;  but  it 
is  their  correct  logical  order,  as  portions  of  the  proof 
that  the  same  attraction  of  the  earth  which  causes  the 
moon's  motion,  causes  also  the  lall  of  heavy  bodies  to 
the  earth :  a  proof  which  is  thus  complete  in  all  its 
parts. 

Now,  the  Hypotbetical  Method  suppresses  the  first 
of  the  three  steps,  the  induction  to  ascertain  the  law ; 
and  contents  itself  with  the  other  two  operations, 
ratiocination  and  verification;  the  law,  which  is 
reasoned  from,  being  assumed,  instead  of  proved. 

This  process  may  evidently  be  legitimate  upon 
one  supposition,  namely,  if  the  nature  of  the  case  be 
such  that  the  final  step,  the  verification,  shall  amount 
to,  and  fulfil  the  conditions  of,  a  complete  induction. 
We  want  to  be  assured  that  the  law  we  have  hypo- 
thetically  assumed  is  a  true  one ;  and  its  leading 
deductively  to  true  results  will  afford  this  assurance, 
provided  the  case  be  such  that  a  false  law  cannot  lead 
to  a  true  result ;  provided  no  law,  except  the  very  one 
which  we  have  assumed,  can  lead  deductively  to  the  same 
conclusions  which  that  leads  to.  And  this  proviso  is 
very  often  reaUsed.  For  example,  in  that  perfect  speci- 
men of  dedncdon  which  we  just  cited,  the  original  major 
premiss  of  the  ratiocination,  the  law  of  the  attractive 
force,  was  ascertained  in  this  very  mode ;  by  this 
legitimate  employment  of  the  Hypothetical -Method. 
Newton  began  by  an  assumption,  that  the  force  which 
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at  each  iostant  deflects  a  planet  trom  its  rectilineal 
course,  and  makes  it  describe  a  curve  round  the  sun, 
is  a  force  tending  directly  towards  the  sun.  He  then 
proved  that  if  this  be  bo,  the  planet  will  describe,  as 
we  know  by  Kepler's  first  law  that  it  does  describe, 
equal  areas  in  equal  times;  and,  lastly,  he  proved 
that  if  the  force  acted  in  any  other  direction  whatever, 
the  planet  would  not  describe  eqnal  areas  in  equal 
times.  It  being  thus  shown  that  no  other  hypothesis 
could  accord  with  the  facts,  the  assumption  was 
proved ;  the  hypothesis  became  a  law,  estabUshed  by 
the  Method  of  Difference.  Not  only  did  Newton 
ascertain,  by  this  hypothetical  process,  the  direction 
of  the  deflecting  force ;  he  proceeded  in  exactly  the 
same  manner  to  ascertain  the  law  of  variation  of 
the  quantity  of  that  force.  He  assumed  that  the 
force  varied  inversely  as  the  square  of  the  distance ; 
showed  that  from  this  assumption  the  remaining  two 
of  Kepler's  laws  might  be  deduced  ;  and,  finally,  that 
any  other  law  of  variation  would  give  results  incon- 
sistent with  those  laws,  and  inconsbtent,  therefore, 
with  the  real  motions  of  the  planets,  of  which  Kepler's 
laws  were  known  to  be  a  correct  expression. 

It  is  thus  perfectly  possible,  and  indeed  is  a  very 
conmion  occurrence,  that  what  is  an  hypothests  at  the 
beginning  of  the  inquiry  becomes  a  proved  taw  of 
nature  before  its  close.  But  this  can  only  happen 
when  the  inquiry  has  for  its  object,  not  to  detect  an 
unknown  cause,  bat  to  determine  the  precise  law  of  a 
cause  already  ascertained.  If  it  had  not  been  already 
known  that  the  planets  were  hindered  from  moving  in 
straight  tines  by  some  force  tending  towards  the 
interior  of  their  ort>it,  though  tiie  exact  direction  was 
doubtful ;  or  if  it  bad  not  been  Imown  that  the  force 
increased  in  some  proportion  or  other  as  the  distance 

DC,  zecbvGoOgIC 


HYPOTBBBKS.  15 

dimioished,  and  diminished  as  it  increased ;  Newton's 
argument  would  not  have  proved  his  conclusion. 
These  facta,  however,  being  already  certain,  the 
range  of  admiBsible  suppositions  was  Umited  to  the 
various  possible  directions  of  a  line,  and  the  various 
possible  namnical  relations  between  the  variations  of 
the  distance  and  the  variations  of  the  attractive 
force :  now  among  these  it  was  easily  shown  that 
different  suppositions  could  not  lead  to  identical 
consequences. 

Accordingly,  Newton  could  not  have  performed 
his  second  great  philosophical  operation,  that  of  iden- 
tifying terrestrial  gravity  with  the  central  force  of  the 
solar  system,  by  the  same  hypothetical  method. 
When  the  law  of  the  moon's  attraction  had  been 
proved  from  the  data  of  the  moon  itself,  then  on 
finding  the  same  law  to  accord  with  the  phenomena 
of  terrestrial  gravity,  he  was  warranted  in  adopting  it 
as  the  law  of  those  phenomena  likewise :  but  it  would 
not  have  leen  allowable  for  him,  without  any  lunar 
data,  to  assume  that  the  moon  was  attracted  towards 
the  earth  with  a  force  as  the  inverse  square  of  the 
distance,  merely  because  that  ratio  would  enable  him 
to  account  for  gravity  by  a  similar  attraction :  for  it 
would  have  been  impossible  for  him  to  prove  that  the 
observed  law  of  the  Ml  of  heavy  bodies  to  the  earth 
could  not  result  from  any  force,  save  one  extending 
to  the  jnoon,  and  propcutional  to  the  inverse  square. 

It  appears,  then,  to  be  a  condition  of  a  genuinely^ 
Bcientifc  hypothesis,  that  it  be  not  destined  always  to 
remain  an  hypothesis,  but  be  certain  to  be  either 
.  proved  or  disproved  by  that  comparison  with  observed 
&cts  which  is  termed  Vnification.  In  hypotheses  of 
this  character,  if  they  rdate  to  causation  at  all,  the 
e&ct  must  be  already  known  to  depend  tqxxi  the 
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ver)'  cause  supposed,  and  the  hypothesis  must  relate 
only  to  the  precise  mode  of  dependence;  the  law  of 
the  variation  of  the  effect  according  to  the  variations 
in  the  quantity  or  in  the  relations  of  the  cause.  With 
these  may  be  classed  the  hypotheses  which  do  not 
make  any  supposition  with  reg^d  to  causation,  but 
only  with  regard  to  the  law  of  correspondence  between 
&ctB  which  accompany  each  other  in  their  variations, 
though  there  may  be  no  relation  of  cause  and  e£fect 
between  them.  Such  are  the  different  ftdse  hypo- 
theses which  Kepler  made  respecting  the  law  of  the 
reiraction  of  light.  It  was  known  that  the  direction 
of  the  line  of  refraction  varied  with  every  variation  in 
the  directiOD  of  the  line  of  incidence,  but  it  was  not 
known  bow ;  that  is,  what  changes  of  the  one  corre- 
sponded to  the  different  changes  of  the  other.  In 
this  case  any  law,  different  from  the  true  one,  must 
have  led  to  false  results.  And,  lastly,  we  must  add 
to  these,  all  hypothetical  modes  of  merely  describing 
phenomena ;  such  as  the  hypothesis  of  the  ancient 
astronomers  that  the  heavenly  bodies  moved  in  cir- 
cles ;  the  various  hypotheses  of  excentrics,  deferents, 
and  epicycles,  which  were  added  to  that  original 
hypothesis ;  the  nineteen  false  hypotheses  which 
Kepler  made  and  abandoned  respecting  the  form  of 
the  planetary  orbits ;  and  even  the  true  doctrine  in 
which  he  finally  rested,  that  those  orbits  are  ellipses, 
which  was  but  an  hypothesis  like  the  rest  until  verified 
by  facts. 

In  all  these  cases,  verification  is  proof;  if  the 
supposition  accords  with  the  phenomena  there  needs 
no  other  evidence  of  it.  But  in  order  Uiat  this  may 
be  the  case,  it  is  (as  we  have  seen)  necessary,  when 
the  hypothesis  relates  to  causation,  that  the  supposed 
cause  should  not  only  be  a  real  phenomenon,  some- 
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thisg  actually  existing  in  nature,  but  should  be  already 
known  to  have  some  influence  upon  the  supposed 
effect ;  the  precise  degree  and  manner  of  the  infloence 
being  the  only  point  undetermined.  In  any  other 
case,  it  is  no.  evidence  of  the  truth  of  the  hypothesis 
that  ve  are  able  to  deduce  the  real  phenomena 
from  it. 

la  it,  then,  never  allowable,  in  a  scientific  hypo- 
thesis, to  assume  a  cause;  but  only  to  ascribe  an 
assumed  law  to  a  known  cause?  I  do  not  assert  this. 
I  only  say,  that  in  the  latter  case  alone  can  the  hypo- 
thesis be  received  as  true  merely  because  it  explains 
the  phenomena :  in  the  former  case  it  is  only,  useiiil 
by  su^esting  a  line  of  investigation  which  may  pos- 
sibly terminate  in  obtaining  real  proof.  For  this 
purpose,  as  is  justly  remarked  by  M.  Comte  (who 
of  ail  philosophers  seems  to  me  to  have  approached 
the  nearest  to  a  sound  view  of  this  important 
subject),  it  is  indispensable  that  the  cause  suggested 
by  the  hypothesis  should  be  in  its  own  nature  sus- 
ceptible of  being  proved  by  other  evidence.  This 
seems  to  be  the  philosophical  import  of  Newton's 
maxim  (so  often  cited  with  approbation  by  subsequent 
writers) ,  that  the  cause  assigned  for  any  phenomenon 
must  not  only  be  such  as  if  admitted  would  explain 
the  phenomenon,  but  must  also  be  a  vera  causa. 
What  he  meant  by  a  vera  causa  Newton  did  not  indeed 
very  explicitly  define ;  and  Mr.  Whewell,  who  dissents 
from  the  propriety  of  any  such  restriction  upon  the 
latitude  of  framing  hypotheses,  has  had  littie  diflSculty 
in  showing*  that  his  conception  of  it  was  neither 
precise  nor  consistent  with  itself:  accordingly  hia 
optical  theory  was  a  signal  instance  of  the  violation  of 

*  Phiiotophy  ^  ths  Inductive  ScitiuM,  ii.   441 — 6. 
VOL.   II.  C 
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his  own  rule.  And  Mr.  Whewell  is  clearly  right  ia 
denying  it  to  be  necessary  that  the  cause  assigned 
should  be  a  cause  already  known ;  else  how  could  we 
ever  become  acquainted  with  any  new  cause  ?  But  what 
is  true  in  the  maxim  is,  that  the  cause,  although,  not 
known  previously,  should  be  capable  of  being  known 
thereafter;  that  its  existence  should  be  capable  of 
being  detected,  and  its  connexion  with  the  effect 
ascribed  to  it,  susceptible  of  being  proved,  by  iade- 
pendent  evidence.  The  hypothesis,  by  suggesting 
observations  and  experiments,  puts  us  upon  the  road 
to  that  independent  evidence  if  it  be  really  attainalile; 
and  till  it  be  attained,  the  hypothesis  ought  not  to 
count  for  more  than  a  suspicion. 

§  5.  This  iimction,  however,  of  hypotheses,  is  one 
which  must  be  reckoned  absolutely  indispensable  in 
science.  When  Newton  said,  "  Hypotheses  non 
fingo,"  he  did  not  mean  that  he  deprived  himself  of 
the  facilities  of  investigation  afforded  by  assuming  in 
the  first  instance  what  he  hoped  ultimately  to  be  able 
to  prove.  Without  such  assumptions,  science  could 
never  have  attained  its  present  state :  they  are  neces- 
sary steps  in  the  progress  to  something  more  certain; 
and  nearly  everything  which  is  now  theory  was  once 
hypothesis.  Even  in  purely  experimental  science, 
some  inducement  is  necessary  for  trying  one  expe- 
riment  rather  than  another;  and  although  it  is 
abstractedly  possible  that  all  the  experiments  which 
have  been  tried,  might  have  been  produced  by  the 
mere  desire  to  ascertain  what  would  happen  in 
certain  circumstances,  without  any  previous  conjec- 
ture as  to  the  resiilt;  yet  in  point  of  iact  those 
unobvious,  delicate,  and  often  cumbrons  and  tedious 
processes  of  experiment,   which  have  thrown  most 
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light  upon  the  gcDeral  constitution  of  nature,  would 
hardly  ever  have  been  undertaken  by  the  persons  or 
at  the  time  they  were,  unless  it  had  seemed  to  depend 
upon  them  whether  some  general  doctrine  or  theory 
which  had  been  suggested,  but  not  yet  proved,  should 
be  admitted  or  not.  If  this  be  true  even  of  merely 
experimental  inquiry,  the  conversion  of  experimental 
into  deductive  truths  could  still  less  have  been 
effected  without  large  temporary  assistance  fivm  hypo- 
theses.  The  process  of  tracing  regularity  in  any  com- 
plicated and  at  first  sight  cdntiised  set  of  appearances, 
is  necessarily  tentative:  we  begin  by  making  any 
supposition,  even  a  false  one,  to  see  what  consequences 
will  follow  from  it ;  and  by  observing  how  these  differ 
from  the  real  phenomena,  we  learn  what  corrections 
to  make  in  our  assumption.  The  simplest  supposi- 
tion which  accords  with  any  of  the  most  obvious  facts, 
is  the  best  to|_beg^n  with;  because  its  consequences  are 
the  most  easily  traced.  This  rude  hypothesis  is  then 
rudely  corrected,  and  the  operation  repeated ;  and  the 
comparison  of  the  consequences  deducible  from  the 
oirrected  hypothesis,  with  the  observed  facts,  suggests 
still  further  correction,  until  the  deductive  results  are 
at  last  made  to  tally  with  the  phenomena.  "  Some 
fact,"  says  M.  Comte*,  "  is  as  yet  little  understood, 
or  some  law  is  unknown :  we  frame  on  the  subject  an 
hypothesis  as  accordant  as  possible  with  the  whole  of 
the  data  already  possessed ;  and  the  science,  being 
thus  enabled  to  move  forward  freely,  always  ends  by 
leading  to  new  consequences  capable  of  observation, 
which  either  confirm  or  refute,  unequivocally,  the 
first  supposition."  Neither  induction  nor  deduction, 
he  justly  remarks,  would  enable  us  to  understand  even 

•  Covr*  A  PitfowpAw  Potiiiw,  ii.,  437. 
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the  simplest  phenomena,  "if  we  did  not  often  com- 
mence by  anticipating  on  the  results ;  by  making  a 
provisional  Buppoeition,  at  first  essentially  conjectural, 
as  to  some  of  the  very  notions  which  constitute  the 
final  object  of  the  inquiry*."  Let  any  one  watch  the 
manner  in  which  he  himself  unravels  any  complicated 
mass  of  evidence ;  let  him  observe  bow,  for  instance, 
he  elicits  the  true  history  of  any  occurrence  from  the 
involved  statements  of  one  or  of  many  witnesses :  be 
will  find  that  he  does  not  take  alt  the  items  of  evi- 
dence into  his  mind  at  once,  and  attempt  to  weave 
them  together :  the  humim  faculties  are  not  eqaal  to 
such  an  undertaking :  he  extemporises,  from  a  few  of 
the  particulars,  a  first  rude  theory  of  the  mode  in 
which  the  facts  took  place,  and  then  looks  at  the  other 
statements  one  by  one,  to  try  whether  they  can  be 
reconciled  with  that  provisional  theory,  or  what  cor- 
rections or  additions  it  requires  to  make  it  square  with 
them.  In  this  way,  which,  as  M.  Comte  remarks, 
hfu  some  resemblance  to  the  Methods  of  Approxima- 
tion of  niathematidans,  we  arrive,  by  means  of  hypo- 
theses, at  conclusions  not  hypothetical  f. 


*  Coun  de  PhUotopkU  Pontine,  ii.,  434. 

t  As  aa  exsmplo  of  a  legitimate  liTpotbeais  accotdlng  to  the 
teat  here  Iwd  down,  M.  Comte  cites  that  of  Brousaais,  who,  pro- 
ceedii]]{  on  tho  veiy  rational  principle  that  every  disease  must 
originate  in  some  definite  part  or  other  of  the  oiganism,  boldly 
assumed  that  certain  fevers,  which  not  being  known  to  be  local 
were  called  oonstitntional,  bad  their  origin  in  the  mucooa  membnune 
of  the  alimentary  canal.  The  supposition  was  indeed,  as  there  la 
strong  ground  to  believe,  erroneous ;  but  he  wu  justified  in  making 
it,  since  by  deducing  the  consequences  of  the  supposition,  and  oom- 
paring  them  with  the  facta  of  thoee  maladies,  he  might  be  certain  of 
disproving  his  hypotheaia  in  case  it  was  ill  fbnnded,  and  might 
expect  that  the  comparison  would  materially  aid  him  in  fisroing 
another  more  coDfbrmable  to  the  phenomena. 

The  doctrine,  now  universally  Kceivcd,  that  the  earth  is  a  great 
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§  6.  It  is  perfectly  consistent  with  the  spirit  of  the 
method,  to  assame  in  this  provisional  manner  not 
only  an  hypothesis  respecting  the  law  of  what  we 
ah-eady  know  to  be  the  cause,  but  an  hypothesis 
respecting  the  cause  itself.  It  is  allowable,  useful, 
and  often  even  necessary,  to  begin  by  asking  ourselves 


lutuial  magnet  witb  two  poloa,  was  originally  fa  hypotbeaia  of  th« 
celebrated  Gilbert. 

Another  hypothesis,  to  the  le^timacy  of  which  no  ohjection  can 
lie,  and  one  which  is  well  calculated  to  light  the  path  of  scientific 
inquiry,  is  that  saggeated  both  by  Dr.  Amott  aod  Sir  John  Hen- 
chel,  that  the  brain  b  a  voltwc  pile,  and  that  each  of  ita  pulsationa 
is  a  discharge  of  electricity  through  the  system.  It  has  been 
remarked,  that  the  sensBtion  felt  by  the  hand  from  the  beating  of  a 
br^n,  or  even  of  the  great  arteries,  bears  a  strong  resemhlanoe  to  a 
voltaic  shock.  And  ibe  hypothesis,  if  followed  to  its  consequences, 
might  afford  a  plannble  explanation  of  many  physiological  iaete, 
while  there  ia  nothing  to  discourage  the  hope  that  wo  may  in  time 
anffieiently  understand  the  conditions  of  voltuc  phenomena  to 
render  the  tmth  of  the  hj^pothesis  amenable  to  observation  and 
experiment. 

The  attempt  to  localize,  in  diKrent  regions  of  the  brain,  the 
phymcal  organs  of  our  difieient  mental  fitculties  and  propensities 
was,  on  the  part  of  its  original  author,  a  strictly  legitimate  example 
of  a  scientific  hypothesis ;  and  we  ouglit  not,  therefore,  to  blame  him 
for  the  extremely  slight  grounds  on  which  he  often  proceeded,  in  an 
opention  which  could  only  be  tentative,  though  we  may  regret  that 
materials  barely  sufficient  for  a  first  rade  hypothesis  should  have 
bei  n  hastily  worked  up  by  his  successors  into  the  vain  semblance 
of  a  science.  Whatever  there  may  be  of  reality  in  the  connexion 
between  the  scale  of  mental  endowments  and  the  various  degrees 
of  complication  iu  the  cerebral  system  (and  that  there  is  some  such 
connexion  comparative  anatomy  seems  strongly  to  indicate),  it 
"  waa  in  no  other  way  so  likely  to  be  brought  to  light  as  by  framing, 
in  the  first  instance,  an  hypothesis  similar  to  that  of  Gall.  But 
Uie  verification  of  any  such  hypothesis  is  attended,  from  the  peculiar 
nature  of  the  phenomena,  with  diffieultiea  which  phrenologists  have 
not  hitherto  shown  themselves  even  competent  to  appreciate,  much 
Icse 
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what  cause  may  have  produced  the  effect,  in  order  that 
we  may  know  in  what  direction  to  look  out  for  evi- 
dence to  determine  whether  it  actually  did.  The  toi^ 
ticea  of  Descartes  would  have  been  a  perfectly  legiti- 
mate  hypothesis,  if  it  had  been  poBsible,  by  any  mode 
of  exploration  which  we  could  entertain  the  hope  of 
ever  possessing,  to  bring  the  question,  whether  such 
vortices  exist  or  not,  within  the  reach  of  our  observing 
faculties.  The  hypothesis  was  vicious,  simply  because 
it  could  not  lead  to  any  course  of  investigation  capable 
of  converting  it  fi-om  an  hypothesis  into  a  proved  fact. 
The  prevailing  hypothesis  of  a  luminiferous  ether  I 
cannot  but  consider,  with  M,  Comte,  to  be  tainted 
with  the  same  vice.  It  can  never  be  brought  to  the 
test  of  observation,  because  the  ether  is  supposed 
wanting  in  all  the  properties  by  means  of  which  our 
senses  take  cognisance  of  external  phenomena.  It 
can  neither  be  seen,  heard,  smelt,  tasted,  nor  touched. 
The  possibihty  of  deducing  from  its  supposed  laws  a 
considerable  number  of  the  phenomena  of  light,  \&  the 
sole  evidence  of  its  existence  that  we  have  ever  to 
hope  for ;  and  this  evidence  cannot  be  of  the  smallest 
value,  because  we  cannot  have,  in  the  case  of  such  an 
hypothesis,  the  assurance  that  if  the  hypothesis  be 
false  it  must  lead  to  results  at  variance  with  the  true 
fects. 

Accordingly,  most  thinkers  of  any  degree  of 
sobriety  allow,  that  an  hypothesis  of  this  kind  is  not 
to  be  received  as  probably  true  because  it  accounts 
for  all  the  known  phenomena ;  since  this  is  a  con* 
dition  oflen  fulfilled  equally  well  by  two  conflicting ' 
hypotheses;  and  if  we  give  ourselves  the  hcense  of 
inventing  the  causes  themselves  as  well  as  their  laws, 
a  person  of  fertile  imagination  might  devise  a  hundred 
modes  of  accounting  for  any  given  fact,  while  there 
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are  probably  a  thousand  more  which  are  equally  pos- 
able,  but  which,  for  want  of  anything  analogous  in 
our  ^perience,  our  minds  are  unfitted  to  conceive. 
But  it  seems  to  be  thou^t  that  an  hypothesis  of  the 
sort  in  question  is  entitled  to  a  more  favourable  recep- 
tion, if  besides  accounting  for  all  the  ^ts  previously 
known,  it  has  led  to  the  anticipation  and  prediction  of 
others  which  experience  afterwards  verified ;  as  the 
undulatory  theory  of  light  led  to  the  prediction,  sub- 
sequently realized  by  experiment,  that  two  luminous 
rays  might  meet  each  other  in  such  a  manner  as  to 
produce  darkness.  Such  predictions  and  their  fulfil- 
ment are,  indeed,  well  calculated  to  strike  the  igno- 
iwit  vulgar,  whose  faith  in  science  rests  solely  upon 
similar  coincidences  between  its  prophecies  and  what 
comes  to  pass.  But  it  is  strange  that  any  consider- 
able stress  should  be  laid  upon  such  a  coincidence  by 
scientific  thinkers.  If  the  laws  of  the  propagation  of 
light  accord  with  those  of  the  vibrations  of  an  elastic 
floid  in  as  many  respects  as  is  necessary  to  make  the 
hy]>otheBis  a  plausible  explanation  of  all  or  most  of 
the  phenomena  known  at  the  time,  it  is  nothing 
strange  that  they  should  accord  with  each  other  in  one 
respect  more.  Though  twenty  such  coincidences 
should  occur,  they  would  not  prove  the  reality  of  the 
undulatory  ether ;  it  would  not  follow  that  the  phe- 
nomena of  light  were  results  of  the  laws  of  elastic 
fluids,  but  at  most  that  they  are  governed  by  laws  in 
some  measure  analogous  to  these ;  which,  we  may 
observe,  is  already  cert^n,  from  the  fact  that  the 
hypothesis  in  question  could  be  for  a  moment  tenable. 
There  are  many  such  harmonies  running  through  the 
taws  of  phenomena  in  other  respects  radically  distinct. 
The  remarkable  resemblance  between  the  laws  of  hght 
and  many  of  the  laws  of  heat  (while  others  are  as 
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remarkably  different,)  is  a  case  in  point.  There  is  an 
extraordinary  similarity  running  through  the  proper- 
ties, considered  generally,  of  certain  substances,  as 
chlorine,  iodine,  and  brome,  or  sulphur  and  phospho- 
rus ;  so  much  so  that  when  chemists  discover  any  new 
property  of  the  one,  they  not  only  are  not  surprised, 
but  expect,  to  find  that  the  other  or  others  have  a 
property  analogous  to  it.  But  the  hypothesis  that 
chlorine,  iodine,  and  brome,  or  that  sulphur  and 
phosphorus,  are  the  same  substsuces,  would,  no  doufat> 
be  quite  inadmissible 

I  do  not,  like  M.  Comte,  altogether  condemn 
those  who  employ  themselves  in  working  out  into 
detail  this  sort  of  hypotheses ;  it  Is  useful  to  ascertaia 
what  are  the  known  phenomena  to  the  laws  of  which 
those  of  the  subject  of  inquiry  bear  the  greatest,  or 
even  a  great  analogy,  since  this  may  suggest  (as  in  the 
case  of  the  luminiferous  ether  it  actually  did)  experi- 
ments to  (Iftermine  whether  the  analogy  which  goes 
so  far  does  not  extend  still  further.  But  that  in 
doing  this,  men  should  imagine  themselves  to  be  seri- 
ously inquiring  whether  the  hypothesis  of  an  ether, 
an  electric  fluid,  or  the  Uke,  is  true ;  that  they  should 
fancy  it  possible  to  obtain  the  assurance  that  the  phe- 
nomena are  produced  in  that  way  and  no  other;  seems 
to  me,  1  confess,  as  unworthy  of  the  present  improved 
conceptions  of  the  methods  of  physical  science,  as  it 
does  to  M,  Comte.  And  at  the  risk  of  being  charged 
with  want  of  modesty,  I  cannot  help  expressing  asto- 
nishment  that  a  philosopher  of  the  extraordinary 
attainments  of  Mr.  Whewell  should  have  written  an 
elaborate  treatise  on  the  philosophy  of  induction,  in 
which  he  recognises  absolutely  no  mode  of  induction 
except  that  of  trying  hypothesis  after  hypothesis  until 
one  k  found  which  fits  the  phenomena ;  which  one, 
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when  foond,  is  to  be  assumed  as  true,  with  no  other 
reservation  than  that  if  on  re-examination  it  should 
ai^ieu-  to  assume  more  ihan  is  needful  for  explaining 
the  phenom^ia,  the  superfluous  part  of  the  assump- 
tion should  be  cut  off.  It  is  no  exaggeration  to  say 
that  the  process  which  we  have  described  in  these  few 
words,  is  the  begitming,  middle,  and  end  of  the  phi- 
loeophy  of  induction  as  Mr.  Whewell  conceives  it. 
And  this  without  the  slightest  distinction  between  the 
cases  in  which  it  may  be  known  beforehand  that  two 
different  hypotheses  cannot  lead  to  the  same  result, 
and  those  in  which,  for  aught  we  can  ever  know,  the 
range  of  suppositions,  all  equally  consUtent  with  the 
phenomena,  may  be  inflnite. 

§7.  It  is  necessary,  before  qmtting  the  subject  of 
bypotheses,  to  guard  against  the  appearance  of  reflect- 
ing upon  the  philosophical  certainty  of  several 
branches  of  physical  inquiry,  which,  although  only  in 
thdr  infancy,  I  hold  to  be  strictly  inductive.  There 
i»  a  great  difference  between  inventing  laws  of  nature 
to  account  for  classes  of  phenomena,  and  merely 
endeavouring,  in  conformity  with  known  laws,  to  con- 
jecture what  collocations,  now  gone  by,  may  have 
given  birth  to  individual  facta  still  in  existence.  The 
latter  is  the  strictly  legitimate  operation  of  inferring 
from  an  observed  effect,  the  existence,  in  time  past,  of 
a  cause  similar  to  that  by  which  we  know  it  to  be  pro- 
dnced  in  all  cases  in  which  we  have  actual  experience 
of  its  origin.  This,  for  example,  is  the  scope  of  the 
inquiries  of  geology ;  and  they  are  no  more  illogical 
or  viBionary  than  judicial  inquiries,  which  also  aim  at 
discovering  a  past  event  by  inference  from  those  of 
its  effects  which  still  subsist.  As  we  can  ascertain 
whether  a  raan  was  murdered  or  died  a  natural  death, 
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from  the  indications  exhibited  by  the  corpse,  the 
presence  or  absence  of  signs  of  Btniggling  on  the 
ground  or  on  the  adjacent  objects,  the  marks  of  bloody 
the  footsteps  of  the  supposed  murderers,  and  so  on, 
proceeding  throughout  upon  uniformitjes  ascertained 
by  a  perfect  induction  without  any  mixture  of  hypo- 
thesis; so  if  we  find,  on  and  beneath  the  sur&ce  of 
our  planet,  masses  exactly  similar  to  deposits  from 
water,  or  to  results  of  the  cooling  of  ^matter  melted 
by  fire,  we  may  justly  conclude  that  such  has  been 
their  origin ;  and  if  the  effects,  though  similar  in  kind,  . 
are  on  a  far  larger  scale  than  any  which  are  produced 
now,  we  may  rationally,  and  without  hypothesis,  con- 
clude that  the  causes  existed  formerly  with  greater 
intensity.  Further  than  this  no  geologist  of  autho- 
rity has,  since  the  rise  of  the  present  enlightened  school 
of  geological  speculation,  attempted  to  go. 

Id  many  geological  inquiries  it  doubtless  happens 
that  although  the  laws  to  which  the  phenomena  are 
ascribed  are  known  laws,  and  the  agents  known 
agents,  those  agents  are  not  known  to  have  been  pre- 
sent in  the  particular  case.  Thus  in  the  speculation 
respecting  the  igneous  origin  of  trap  or  granite,  the 
fact  does  not  admit  of  direct  proof,  that  those  sub- 
stances have  been  actually  subjected  to  intense  heat. 
But  the  same  thing  might  be  s^d  of  all  judicial  inqui- 
ries which  proceed  upon  circumstantial  evidence. 
We  can  conclude  that  a  man  was  murdered,  although 
it  is  not  proved  by  the  testimony  of  eye-witnesses 
that  a  man  who  had  the  intention  of  murdering  him 
was  present  on  the  spot.  It  is  enough  if  no  other 
known  cause  could  have  generated  the  effects  shown 
to  have  been  produced.  And  so,  in  geology,  it  is 
enough  that  no  other  known  agent  than  heat  could, 
according  to  any  known    law,  have    produced   the 
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unstratified  rocks,  while  there  is  the  Btrongest  reason 
to  believe  that  any  terrestiial  agent  capable  of  ope- 
rating on  so  large  a  scale  would  not  have  remained 
onknown. 

Hie  celebrated  specolation  of  Laplace,  now  very 
generally  received  as  probable  by  astronomers,  con- 
cerning the  origin  of  the  earth  and  planets,  partici- 
pates essentiaUy  in  the  strictly  inductive  character  of 
modem  geological  theory.  The  speculation  is,  that 
the  atmosphere  of  the  sun  originally  extended  to  the 
present  limits  of  the  solar  system ;  from  which,  by 
the  process  of  cooling,  it  has  contracted  to  its  present 
dimensions ;  and  since,  by  the  general  principles  of 
mechanics,  the  rotation  of  the  sun  and  of  its  accom- 
panying atmo^here  must  increase  in  rapidity  as  its 
volume  diminishes,  the  increased  centrifugal  force 
generated  by  the  more  rapid  rotation,  overbalancing 
the  action  of  gravitation,  would  cause  the  sun  to  aban- 
don successive  rings  of  vaporous  matter,  which  are 
supposed  to  have  condensed  by  cooUng,  and  to  have 
become  our  planets.  There  is  in  this  theory  no 
unknown  substance  introduced  upon  supposition,  nor 
any  unknown  property  or  law  ascribed  to  a  known 
substance.  The  known  laws  of  matter  authorize  us 
to  suppose  that  a  body  which  is  constantly  giving  out 
so  lai^  an  amount  of  heat  -as  the  sun  is,  must  be 
pn^ressively  cooliog,  and  that  by  the  process  of  cool- 
ing it  must  contract ;  if,  therefore,  we  endeavour,  from 
the  present  state  of  that  luminary,  to  infer  its  state  in 
a  time  long  past,  we  must  necessarily  suppose  that  its 
atmosphere  extended  much  farther  than  at  present, 
and  we  are  entitled  to  suppose  that  it  extended  as  far 
as  we  can  trace  those  effects  which  it  would  naturally 
leave  behind  it  on  retiring ;  and  such  the  planets  are. 
ITiest  suppositions  being  made,  it  follows  from  known 
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lawB  that  successive  zones  of  the  solar  atmosphere 
would  be  abandoned;  that  these  would  continue  to 
revolve  round  the  sun  with  the  same  velocity  as  when 
they  fonned  part  of  his  substance ;  and  that  they 
would  cool  down,  long  before  the  sun  himself,  to  any 
given  temperature,  and  consequently  to  that  at  which 
the  greater  part  of  the  vaporous  matter  of  which  they 
consisted  would  become  liquid  or  so]id.  The  known 
law  of  gravitation  would  then  cause  them  to  ag^o- 
merate  in  masses,  which  would  assume  the  shape  our 
planets  actually  exhibit;  would  acqnire,  each  round  its 
own  axis,  a  rotatory  movement ;  and  would  in  that 
state  revolve,  as  the  planets  actually  do,  about  the 
sun,  in  the  same  direction  with  the  sun's  rotation,  but 
with  less  velocity,  and  each  of  them  in  the  same 
periodic  time  which  the  sun's  rotation  occupied  when 
his  atmosphere  extended  to  that  point ;  and  this  also 
M.  Comte  has,  by  the  necessary  calculations,  ascer- 
tmned  to  be  true,  within  certEun  small  limits  of  error*. 
There  is  thus,  in  Laplace's  theory,  nothing  hypothe- 
tical: it  is  an  example  of  legitimate  reasoning  from  a 
present  efiect  to  its  past  cause,  according  to  the 
known  laws  of  that  cause ;  it  assumes  nothing  more 
than  that  objects  which  really  exist,  obey  the  laws 
which  are  known  to  be  obeyed  by  all  terrestrial 
objects  resembling  them.  The  theory  therefore  is,  as 
I  have  said,  of  a  similar  character  to  the  theories  of 
geologists ;  inferior  to  them  in  certainty,  in  about  the 
same  ratio  as  those  are  inferior  to  facts  conclusively 
established  by  a  judicial  inquiry.  For,  the  uncertainty 
whether  the  laws  of  nature  which  prevail  on  our  earth 
prevail  in  the  whole  solar  system,  is  about  equal  to  the 
uncertainty  whether  the  laws  which  prevail  in  our 
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earth  to-^ay,  prevailed  there  a  thousand  ^es  ago. 
Laplace's  theory  requires  hoth  these  assumptioos, 
geology  the  latter  only,  and  judicial  inquiries  require 
Ddthei*. 


*  See^  for  an  intereating  exposition  of  this  theory  of  Laplace,  tho 
irAtitetitre  of  tit  Heacetu^  by  Piofessoi  Nichol,  of  Glasgow;  a 
bcuk  profiessedlj  popnlar  rather  than  scientific,  but  the  production 
of  ■  thinker  who,  both  in  this  and  in  other  deportments,  is  capable 
of  much  more  than  merely  expounding  the  apeculatioiu  of  his 
predeceson. 
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Chapter  XV. 

OF  PROGRESSIVE  EFFECTS;   AND  OF  THE 
CONTINUED  ACTION  OF  CAUSES. 

$  1 .  In  the  last  four  chapters,  we  have  traced  the 
general  outlines  of  the  theory  of  the  generation  of 
derivative  laws  from  ultimate  ones.  In  the  present 
chapter  our  attention  will  be  directed  to  a  particular 
case  of  the  derivation  of  laws  from  other  laws,  but  a 
case  80  general,  and  so  important^  as  not  only  to 
repay  but  to  require  a  separate  examination.  Iliis  is, 
the  case  of  a  complex  phenomenon  resulting  from  one 
simple  law,  by  the  continual  addition  of  an  effect  to 
itself. 

There  are  some  phenomena,  some  bodily  sensa- 
tions for  example,  which  are  essentially  instanta- 
neous,  and  whose  existence  can  only  be  prolonged 
by  the  prolongation  of  the  existence  of  the  cause  by 
which  they  are  produced.  But  most  phenomena  are 
in  their  own: nature  permanent;  having  begun  to  exist, 
they  would  exist  for  ever  unless  some  cause  inter- 
vened having  a  tendency  to  alter  or  destroy  them. 
Such,  for  example,  are  all  the  facts  or  phenomena 
which  we  call  bodies.  Water  once  produced,  will  not 
of  itself  relapse  into  the  state  of  hydrogen  and  oxygen; 
such  a  change  requires  some  agent  having  the  power 
of  decomposing  the  compound.  Such,  again,  are  the 
positions  in  space,  and  the  movements,  of  bodies. 
No  object  at  rest  alters  its  position  without  the 
intervention  of  some  conditions  extraneous  to  itself; 
and  when  once  in  motion,  no  object  returns  to  a  state 
of  rest,  or  alters  either  its  direction  or  its  velocity, 
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unless  some  new  external  conditions  are  superinduced. 
It,  therefore,  perpetually  happens  that  a  temporary 
cause  gives  rise  to  a  permanent  effect.  The  contact 
of  iron  with  moist  air  for  a  few  hours,  produces  a  rust 
which  may  eridure  for  centuries ;  or  a  projectile  force 
which  launches  a  cannon  ball  into  space,  produces  a 
motion  which  would  continue  for  ever  unless  some 
other  force  counteracted  it. 

Between  the  two  examples  which  we  hare  here 
given,  there  is  a  difference  worth  pointing  out.  In 
the  former,  (in  which  the  phenomenon  produced  is  a 
substance,  and  not  a  motion  of  a  substance,)  since  the 
rust  remains  for  ever  and  unaltered  unless  some  new 
cause  supervenes,  we  may  speak  of  the  contact  of  air 
a  hundred  years  ago  as  even  the  proximate  cause  of 
the  rust  which  has  existed  from  that  time  until  now. 
But  when  the  effect  is  motion,  which  is  itself  a 
change,  we  must  use  a  different  language.  The  per- 
manency of  the  effect  is  now  only  the  permanency  of 
a  series  of  changes.  The  second  foot,  or  inch,  or 
mile  of  motion,  is  not  the  mere  prolonged  duration  of 
the  first  foot,  or  inch,  or  mile,  but  another  fact  which 
succeeds,  and  which  may  in  some  respects  be  very 
unlike  the  former,  since  it  carries  the  body  through  a 
different  region  of  space.  Now,  the  original  projectile 
force  which  set  the  body  moving  is  the  remote  cause 
of  all  its  motion,  however  long  continued,  but  the 
proximate  cause  of  no  motion  except  that  which  took 
place  at  the  first  instant.  The  motion  at  any  subse- 
quent instant  is  proximately  caused  by  the  motion 
which  took  place  at  the  instant  pre<«ding.  It  is  on 
that,  and  not  on  the  original  moving  cause,  that  the 
motion  at  any  given  moment  depends.  For,  suppose 
that  the  body  passes  through  some  resisting  medium, 
which  partially  counteracts  the  effect  of  the  original 
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impulse,  aQd  by  so  doing  retards  the  motioii:  this 
couateraction  (it  needs  scarcely  here  be  repeated)  is 
as  strict  an  example  of  obedience  to  the  law  of  the 
impulse,  as  if  the  body  had  gone  on  moving  with  its 
original  velocity;  but  the  motion  which 'restdts  is  dif- 
ferent, being  now  a  compound  of  the  effects  of  two 
causes  acting  in  contrary  directions,  instead  of  the  one 
effect  of  one  cause.  Now,  what  cause  does  the  body 
obey  in  its  subsequent  motion?  The  original  cause  of 
motion,  or  the  actual  motion  at  the  preceding  instant  ? 
The  latter :  for  when  the  object  issues  from  the  resist- 
ing medium,  it  continues  moving  not  with  its  original, 
but  with  its  retarded,  velocity.  The  motion  having 
once  been  diminished,  all  that  which  follows  is  dimi- 
nished. The  effect  cbiuiges,  because  the  cause  which 
it  really  obeys,  the  proximate  cause,  the  real  cause  in 
fact,  has  changed.  This  prindple  is  reco^iised  by 
mathematicians  when  they  enumerate  among  the 
causes  by  which  the  motion  of  a  body  is  at  any 
instant  determined,  the  /orM  generated  by  the  pre- 
vious motion ;  an  erpression  which  would  be  absurd 
if  taken  to  imply  that  this  "  force  *'  was  an  interme- 
diate link  between  the  cause  and  the  effect,  but  which 
really  means  only  the  previous  motion  itself,  consi- 
dered as  a  cause  of  further  motion.  We  must, 
therefore,  if  we  would  speak  with  perfect  precision, 
consider  each  link  in  the  succession  of  motions  as  the 
effect  of  the  link  preceding  it.  But  if,  for  the  conve- 
nience of  discourse,  we  speak  of  the  whole  series  as 
one  effect,  it  must  be  aa  an  effect  produced  by  the 
original  impelling  force ;  a  permanent  effect  produced 
by  an  instantaneous  cause,  and  possessing  the  pro- 
perty of  self-perpetuation. 

let  us    now  suppose   that    the   original   agent 
or  cause,  instead   of  being    instantaneous,   is  per- 
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maaent.  Whatever  effect  has  been  produced  up 
to  a  given  time,  would  (unless  preveoted  by  the 
intervention  of  some  new  cause)  subsist  perma- 
nently, even  if  the  cause  were  to  perish.  Since, 
however,  the  cause  does  not  perish,  but  continues  to 
exist  and  to  operate,  it  must  go  on  producing  more 
aod  more  of  the  effect ;  and  instead  of  an  uniform 
efiect,  we  have  a  progressive  series  of  effects,  arising 
from  the  accumulated  influence  of  a  permanent  cause. 
TTius,  the  contact  of  iron  with  the  atmosphere  causes 
a  portion  of  it  to  rust ;  and  if  the  cause  ceased,  the 
effect  already  produced  would  be  permanent,  but  no 
further  effect  would  be  added.  If,  however,  the  cause, 
namely,  exposure  to  moist  air,  continues,  more  and 
more  of  the  iron  becomes  rusted,  until  it  is  all  con- 
verted into  a  red  powder,  when  one  of  the  conditions 
of  the  production  of  rust,  namely  the  presence  of 
UDoxidized  iron,  has  ceased,  and  the  effect  cannot  any 
longer  be  produced.  Ag^,  the  earth  causes  bodies 
to  fall  towards  it,  that  is,  the  existence  of  the  earth  at 
a  given  instant,  causes  an  unsupported  body  to  move 
towards  it  at  the  succeeding  instant:  and  if  the  earth 
were  instantly  annihilated,  as  much  of  the  effect  as  is 
aheady  produced  would  continue;  the  object  would 
go  on  moving  in  the  same  direction,  with  its  acquired 
velocity,  until  intercepted  by  some  body  or  deflected 
by  some  other  force.  The  earth,  however,  not  being 
annihilated,  goes  on  producing  in  the  second  instant 
an  effect  similar  Etnd  of  equal  amount  to  the  first, 
which  two  effects  being  added  together,  there  results 
an  accelerated  velocity;  aod  this  operation  being 
repeated  at  each  successive  instant,  the  mere  perma- 
nence of  the  cause,  although  without  increase,  gives 
rise  to  a  constant  progressive  increase  of  the  effect, 
VOL.  11.  n 
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SO  long  as  atl  the  coaditions,  negative  and  positive, 
of  the  prodnction  of  that  effect  continue  to  be 
realized. 

It  must  be  obvious  that  this  state  of  things  is 
merely  a  case  of  the  Composition  of  Causes.  A  cause 
which  continues  in  action,  must  on  a  strict  analysis 
be  considered  as  a  number  of  causes  exactly  similar, 
successively  introduced,  and  producing  by  their  com- 
bination the  sum  of  the  effects  which  they  would 
severally  produce  if  they  acted  singly.  The  progres- 
sive rusting  of  the  iron  is  in  strictness  the  sum  of  the 
effects  of  many  particles  of  air  acting  in  succession 
upon  corresponding  particles  of  iron.  The  continued 
action  of  the  earth  upon  a  Mling  body  is  equivalent 
to  a  series  of  forces,  applied  in  successive  instants, 
each  tending  to  produce  a  certain  constant  quantity 
of  motion :  and  the  motion  at  each  instant  is  the  sum 
of  the  eflfecta  of  the  new  force  applied  at  the  preceding 
instant,  and  of  the  motion  already  acquired.  In  each 
instant,  a  fresh  effect  of  which  gravity  is  the  proximate 
cause,  is  added  to  the  effect  of  which  it  was  the 
remote  cause :  or  (to  express  the  same  thing  in  ano- 
ther manner)  the  effect  produced  by  the  earth's  influ- 
ence at  the  instant  last  elapsed,  is  added  to  the  sum 
of  the  effects  of  which  the  remote  causes  were  the 
influences  exerted  by  the  earth  at  all  the  previous 
instants  since  the  motion  began.  The  case, .therefore, 
comes  under  the  principle  of  a  concurrence  of  causes 
producing  an  effect  equal  to  the  sum  of  their  separate 
effects.  But  as  the  causes  come  into  play  not  all  at 
once,  but  successively,  and  as  the  effect  at  each 
instant  is  the  sum  of  the  effects  of  those  causes  only 
which  have  come  into  action  up  to  that  instant,  the 
result  assumes  the  form  of  an  ascending  series;  a 
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snccession  of  sums,  each  greater  than  that  which  pre- 
ceded it ;  and  we  have  thus  a  progressive  efiect,  from 
the  continued  action  of  a  cause. 

Since  the  continuance  of  the  cause  influences  the 
effect  only  by  adding  to  its  quantity,  and  since  the 
addition  takes  place  according  to  a  fixed  law  [equal 
quantities  in  equal  times),  the  result  is  capable  of 
being  computed  on  mathematical  principles.  In  fact, 
this  case,  beii^  that  of  infinitesimal  increments,  is  pre- 
cisely the  case  which  the  differential  calculus  was 
invented  to  meet.  The  questions,  what  effect  will 
result  from  the  continual  addition  of  a  given  cause  to 
itself?  and,  what  amount  of  the  cause,  being  continu- 
ally added  to  itself,  will  produce  a  given  amount  of  the 
effect  ?  are  evidently  mathematical  questions,  and  to 
be  treated,  therefor^  deductively.  If,  as  we  have 
seen,  cases  of  the  Composition  of  Causes  are  seldom 
adapted  for  any  other  than  deductive  investigation, 
this  is  especially  true  in  the  case  now  examined,  the 
coDtioual  composition  of  a  cause  with  its  own  previous 
effects;  since  such  a  case  is  peculiarly  amenable  to  the 
deductive  method,  while  the  undistinguishable  manner 
in  which  the  effects  are  blended  with  one  another  and 
with  the  causes,  must  make  the  treatment  of  such  an 
instance  experimentally,  still  more  chimerical  than  in 
any  other  case. 

j  2.  We  shall  next  advert  to  a  rather  more  intri- 
cate operation  of  the  same  principle,  namely,  when 
the  cause  does  not  merely  continue  in  action,  but 
undergoes,  during  the  same  time,  a  progressive  change 
in  those  of  its  circumstances  which  contribute  to 
determine  the  effect.  In  this  case,  as  in  the  former* 
the  total  effect  goes  on  accumulating,  by  the  continual 
addition  of  a  fresh  effect  to  that  ah^ady  produced,  but 
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it  is  no  longer  by  the  addition  of  equal  quantities  in 
equal  times ;  the  quantities  added  are  unequal,  and 
even  the  quality  may  now  be  different.  If  the  change 
in  the  state  of  the  permanent  cause  be  progressive,  the 
effect  will  go  through  a  double  series  of  changes, 
arising  partly  from  the  accumulated  action  of  the 
cause,  and  partly  from  the  changes  in  its  action.  The 
effect  is  still  a  progressive  effect,  produced,  however, 
not  by  the  mere  continuance  of  a  cause,  but  by  its 
continuance  and  its  progressiveness  combined. 

A  familiar  example  is  afforded  by  the  increase  of 
the  temperature  as  summer  advances,  that  is,  as  the 
sun  draws  nearer  to  a  vertical  position,  and  remains  a 
greater  number  of  hours  above  the  horizon.  This 
instance  exempUfies  in  a  very  interesting  manner  the 
twofold  operation  on  the  effect,  arising  from  the  con- 
tinuzmce  of  the  cause  and  from  its  progressive  change. 
When  once  the  sun  has  come  near  enough  to  the 
zenith,  and  remains  above  the  horizon  long  enough, 
to  give  more  warmth  during  one  diurnal  rotation  than 
the  counteracting  cause,  the  earth's  radiation,  can 
carry  off,  the  mere  continuance  of  the  cause  would 
progressively  increase  the  effect,  even  if  the  sun  came 
no  nearer  and  the  days  grew  no  longer ;  but  in  addi- 
tion to  this,  a  change  takes  place  in  the  accidents  of 
the  cause  (its  series  of  diurnal  positions),  tending  to 
increase  the  quantity  of  the  effect.  When  the  summer 
solstice  has  passed,  the  progressive  change  in  the 
cause  begins  to  take  place  the  reverse  way;  but,  for 
some  time,  the  accumulating  effect  of  the  mere 
continuance  of  the  cause  exceeds  the  effect  of  the 
changes  in  it,  and  the  temperature  continues  to 
increase. - 

Again,  the  motions  of  a  planet  are  a  progressive 
effect,  produced  by  causes  at  once  permanent  and  pro- 
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gre^ve.  The  orbit  of  a  planet  ia  determined  (omittiug 
pertarbatioDs)  by  two  causes :  firstt  the  action  of  the 
central  body,  a  permanent  cause,  which  alternately 
increases  and  diminishes  as  the  planet  draws  nearer  to 
or  goes  fiirther  from  its  perihelion,  and  which  acts 
moreover  at  every  point  in  a  different  direction;  and, 
secondly,  the  tendency  of  the  planet  to  continue 
moving  in  the  direction  and  with  the  velocity  which  it 
has  already  acquired.  This  force  also  grows  greater 
as  the  planet  draws  nearer  to  its  perihelion,  because  as 
it  does  so  its  velocity  increases ;  and  less,  as  it  recedes 
from  its  perihelion :  and  Ibis  force  as  well  as  the  other 
acts  at  each  point  in  a  different  direction,  because  at 
every  point  the  action  of  the  central  force,  by  de- 
flecting the  planet  from  its  previous  direction,  alters 
the  line  in  which  it  tends  to  continue  moving.  The 
motion  at  each  instant  is  determined  by  the  amount 
and  direction  of  the  motion  and  the  amount  and 
direction  of  the  sun's  action  at  the  previous  instant : 
andif  we  speak  of  the  entire  revolution  of  the  planet 
as  one  phenomenon  (which,  as  it  is  periodical  and 
similar  to  itself,  we  often  find  it  convenient  to  do), 
that  phenomenon  is  the  progressive  effect  of  two 
permanent  and  progressive  causes,  the  central  force 
and  the  acquired  motion.  Those  causes  happening  to 
be  pn^ressive  in  the  particular  way  which  is  called 
periodical,  the  effect  necessarily  is  so  too;  because,  the 
qnantities  to  be  added  together  returning  in  a  regular 
order,  the  same  sums  must  also  regularly  return. 

This  example  is  well  worthy  of  consideration  also 
in  another  respect.  Although  the  causes  themselves 
are  permanent,  and  independent  of  all  conditions 
known  to  us,  the  changes  which  take  place  in  the 
quantities  and  relations  of  the  causes  are  actually 
caused  by  the  periodical  changes  in  the  effects.     The 
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caiiaes,  as  they  exist  at  any  moment,  having  produced 
a  certain  motion,  that  motion,  becoming  itself  a 
cause,  reacts  on  the  causes,  and  produces  a  change 
in  them.  By  altering  the  distance  and  direction  of 
the  central  body  relatively  to  the  planet,  and  the 
direction  and  quantity  of  the  tangential  force,  it  alteis 
the  elements  which  determine  the  motion  at  the  next 
succeeding  instant.  This  change  renders  the  next 
motion  somewhat  different;  and  this  difierence,  by  a 
fresh  reaction  upon  the  causes,  renders  the  next 
motion  still  more  different,  and  so  on.  The  ori^nal 
state  of  the  causes  might  have  been  such,  that  this 
series  of  actions  modified  by  reactions  would  not 
have  been  periodical.  The  sun's  action,  and  the 
original  impelling  force,  might  have  been  in  such  a 
ratio  to  one  another,  that  the  reaction  of  the  efiect 
would  have  been  such  as  to  alter  the  causes  more  and 
more,  without  ever  bringing  them  back  to  what  they 
were  at  any  former  time.  The  planet  would  then 
have  moved  in  a  parabola,  or  an  hyperbola,  curves 
not  returning  into  themselves.  The  quantities  of  the 
two  forces  were,  however,  originally  such,  that  the 
successive  reactions  of  the  effect  bring  back  the  causes, 
after  a  certain  time,  to  what  they  were  before ;  and 
from  that  time  all  the  variations  continue  to  recur 
again  and  again  in  the  same  periodical  order,  and 
must  so  continue  while  the  causes  subsist  and  are 
not  counteracted. 

{  3.  In  all  cases  of  progressive  effects,  whether 
arising  from  the  accumulation  of  an  unchanging  or  of 
changii^  elements,  there  is  an  uniformity  of  succes- 
sion not  merely  between  the  cause  and  the  effect,  biit 
between  the  6rst  stages  of  the  e0ect  and  its  subsequent 
stages.     That  a  body  in  vacuo  falls  sixteen  feet  in  the 


PROGRESSIVE    EFFECTS.  39 

fiist  second,  forty-eigbt  to  the  second,  and  so  on  in 
the  ratio  of  the  odd  numbers,  one,  three,  five,  &;c.,  is  ae 
much  an  muform  sequence  as  that  when  the  supports 
are  rraaoved  the  body  falls.  The  sequence  of  spring 
and  summer  is  as  regular  and  invariable  as  that  of 
the  approach  of  the  sun  and  spring :  but  we  do  not 
consider  spring  to  be  the  cause  of  summer ;  it  is 
evident  that  they  are  both  effects  of  the  increased 
heat  received  from  the  sun,  and  that  if  that  cause  did 
not  exist,  spring  might  continue  for  ever,  without 
having  the  slightest  tendency  to  produce  summer. 
As  we  have  so  oflea  remarked,  not  the  conditional, 
bst  the  unconditional  invariable  antecedent,  is  termed 
the  cause.  That  which  would  not  be  followed  by 
the  effect  unless  something  else  had  preceded,  is  not 
the  cause,  however  invariable  the  sequence  may  in 
&ctbe. 

It  is  in  this  way  that  most  of  these  uniformities 
o!  succession  are  generated,  which  are  not  cases  of 
causation.  When  a  phenomenon  goes  on  increasing, 
or  periodically  increases  and  diminishes,  or  goes 
through  any  continued  and  unceasing  process  of 
variation  reducible  to  an  uniform  rule  or  law  of 
snccession,  we  do  not  on  this  account  presume  that 
any  two  successive  terms  of  the  series  are  cause  and 
effect.  We  presume  the  contrary ;  we  expect  to  find 
that  the  whole  series  originates  either  from  the  con- 
tinued action  of  fixed  causes,  or  from  causes  which 
go  through  a  corresponding  process  of  continuous 
(diange.  A  tree  grows  from  half  an  inch  high  to  an 
haadred  feet;  and  some  trees  will  generally  grow  to 
that  height  unless  prevented  by  some  counteracting 
cause.  But  we  do  not  call  the  seedling  the  cause  of 
the  full  grown  tree ;  the  invariable  antecedent  it  cer- 
tainly  is,  and  we  know  very  imperfectly  upon  what 
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other  antecedents  the  sequence  is  contingent,  but  we 
are  convinced  that  it  is  contingent  upon  something ; 
because  the  homogeneousness  of  the  antecedent 
with  the  consequent,  the  close  resemblance  of  the 
seedling  to  the  tree  in  all  respects  except  magnitude, 
and  the  graduatity  of  the  growth,  so  exactly  resem- 
bling the  progressively  accumulating  effect  produced 
by  the  long  action  of  some  one  cause,  leave  scarcely 
a  possibility  of  doubting  that  the  seedling  and  the  tree 
are  really  two  terms  in  a  series  of  that  description,  the 
first  term  of  which  is  yet  to  seek.  The  conclusion  is 
further  confirmed  by  this,  that  we  are  able  to  prove 
by  strict  induction  the  dependents  of  the  growth  of 
the  tree,  and  even  of  the  continuance  of  its  existence, 
upon  the  continued  repetition  of  certain  processes  of 
nutrition,  the  rise  of  the  sap,  the  absorptions  and 
exhalations  by  the  leaves,  &c,,  and  the  same  experi- 
ments would  probably  prove  to  us  that  the  growth  of 
the  tree  is  the  accumulated  sum  of  the  effects  of  these 
continued  processes,  were  we  not,  for  want  of  suflS- 
ciently  microscopic  eyes,  unable  to  observe  correctly 
and  in  detail  what  those  effects  are. 
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OF  EMPIRICAL  LAWS. 

$  1.  Experimental  philosophers  usually  give  the 
name  of  Empirical  Laws  to  those  uniformities  which 
obserration  or  experiment  has  shown  to  exist,  but 
upon  which  they  hesitate  to  rely  in  cases  varying 
much  from  those  which  have  been  actually  observed, 
for  want  of  seeing  any  reason  why  such  a  law  should 
exist.  It  is  implied,  therefore,  in  the  notion  of  an 
empirical  law,  that  it  is  not  an  ultimate  law;  that  if 
true  at  all,  its  truth  is  capable  of  being,  and  requires 
to  be,  accoimted  for.  It  is  a  derivative  law,  the 
derivation  of  which  is  not  yet  known.  To  state  the 
eiplanation,  the  why  of  the  empirical  law,  would  be  to 
state  the  laws  from  which  it  is  derived ;  the  ultimate 
causes  upon  which  it  is  coatingent.  And  if  we  knew 
these,  we  should  also  know  what  are  its  limits;  under 
what  conditions  it  would  cease  to  be  fulfilled. 

The  periodical  return  of  eclipses,  as  originally 
aBcertained  by  the  persevering  observation  of  the 
early  eastern  astronomers,  was  an  empirical  law,  until 
the  general  laws  of  the  celestial  motions  had  accounted 
for  it  The  following  are  empirical  laws  still  waiting 
to  be  resolved  into  the  simpler  laws  from  which  they 
are  derived.  The  local  laws  of  the  flux  and  reflux  of 
the  tides  in  different  places :  the  succession  of  certain 
kinds  of  weather  to  certain  appearances  of  sky :  the 
apparent  exceptions  to  the  almost  universal  truth  that 
bodies  expand  by  increase  of  temperature:  the  law 
that  breeds,  both  animal  and  vegetable,  are  improved 
hy  crossing:  that  gases  have  a  strong  tendency  to 
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permeate  animal  membranes :  that  opium  and  alcohol 
intoxicate :  that  substances  containing  a  very  high 
proportion  of  nitrogen  (such  as  hydrocyanic  acid  and 
morphia)  are  powerful  poisons :  that  when  different 
metals  are  fused  together  the  alloy  is  harder  than  the 
various  elemeots :  that  the  number  of  atoms  of  acid 
required  to  neutralize  one  atom  of  any  base,  is  equal 
to  the  number  of  atoms  of  oxygen  in  the  base :  that 
the  solubility  of  substances  in  one  another,  depends* 
(at  least  in  some  degree)  on  the  similarity  of  their 
elements. 

An  empirical  law,  then,  is  an  observed  umfonnity, 
presumed  to  be  resolvable  into  simpler  laws,  tbut  not 
yet  resolved  into  them.  The  ascertainment  of  the 
empirical  laws  of  phenomena,  often  precedes  by  a 
long  interval  the  explanation  of  those  laws  by  the 
Deductive  Method :  and  the  verification  of  a  deduc- 
tion usually  consists  in  the  comparison  of  its  results 
with  empirical  laws  previously  ascertained. 

$  2.  From  a  limited  number  of  ultimate  laws  of 
causation,  there  are  necessarily  generated  a  vast 
number  of  derivative  uniformities,  both  of  succession 


*  Thus,  water,  of  whicli  eight-ninths  in  weight  are  oxygen, 
dissolves  most  bodies  which  contain  a  high  proportion  of  oxygen, 
such  as  all  the  nitrates,  (which  have  more  oxygen  than  any  others 
of  the  common  salts,)  most  of  the  sulphstes,  many  of  the  carbon- 
ates, &c.  Again,  bodies  largely  composed  of  combustible  ele- 
ments, like  hydrogen  and  carbon,  are  soluble  in  bodies  of  simiUr 
composition ;  rotaa,  for  instance,  will  dissolve  in  alcohol,  tar  in 
oi)  of  turpentine.  This  empirical  generalization  is  far  from  being 
universally  true ;  no  donbt  because  it  is  a  i«mote,  and  therefore 
easily  defeated,  result  of  general  laws  too  deep  for  us  at  preeent  to 
penetrate  :  but  it  will  probably  in  time  suggest  processes  of  iD<iuiry, 
leading  to  the  discovery  of  these  laws. 
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and  of  coexistence.  Some  are  laws  of  successioD 
or  of  coexistence  between  different  effects  of  the 
same  cause:  of  these  we  bad  abundant  examples 
in  the  last  chapter.  Some  are  laws  of  succession 
between  effects  and  their  remote  causes ;  resolvable 
into  the  laws  which  coimect  each  with  the  interme- 
diate link.  Thirdly,  when  causes  act  together  and 
compound  their  effects,  the  laws  of  those  causes 
generate  the  fundamental  law  of  the  effect,  namely, 
that  it  depends  upon  the  coexistence  of  those  causes. 
And,  6nally,  the  order  of  succession  or  of  coexistence 
which  obtains  among  effects,  necessarily  depends  upon 
their  causes.  If  they  are  effects  of  the  same  cause,  it 
depends  upon  the  laws  of  that  cause ;  if  of  different 
causes,  it  depends  upon  the  laws  of  those  causes 
severally,  and  upon  the  circumstances  which  deter- 
mine their  coexistence.  If  we  inquire  fiirther  when 
and  how  the  causes  will  coexist,  that,  again,  depends 
upon  thfir  causes :  and  we  may  thus  trace  back  the 
phenomena  higher  and  higher,  until  the  different 
series  of  effects  meet  in  a  point,  and  the  whole  is 
shown  to  have  depended  ultimately  upon  some  com- 
mon cause ;  or  until,  instead  of  converging  to  one 
pomt,  they  terminate  in  different  points,  and  the 
order  of  the  efiects  is  proved  to  have  arisen  from  the 
origjual  collocation  of  some  of  the  primeval  causes,  or 
natural  agents.  For  example,  the  order  of  succession 
and  of  coexistence  among  the  heavenly  motions, 
vMch  is  expressed  by  Kepler's  laws,  Is  derived  from 
the  coexistence  of  two  primeval  causes,  the  suo,  and 
the  original  impulse  or  projectile  force  impressed  upon 
each  planet*.     Kepler's  laws  are  resolved  into  the 


*  Or  (acGordhig  to  Laplace's  iheoiy)  the  bud,  and  the  BUn'a 
itiun. 
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laws  of  these  causes  and  the  fact  of  their  coexist- 
ence. 

Derivative  laws,  therefore,  do  not  depend  solely 
upon  the  ultimate  laws  into  which  they  are  resolvable : 
they  mostly  depend  upon  those  ultimate  laws  and  an 
ultimate  &ct ;  namely,  the  mode  of  coexistence  of 
some  of  the  original  elements  of  the  universe.  The 
ultimate  laws  of  causation  might  be  the  same  as  at 
present,  and  yet  the  derivative  laws  completely  dif- 
ferent, if  the  causes  coexisted  in  different  proportions, 
or  with  any  difference  in  those  of  their  relations  by 
which  the  effects  are  influenced.  If,  for  example,  the 
sun's  attraction,  and  the  original  projectile  force,  had 
existed  in  some  other  ratio  to  one  another  than  they 
did,  (and  we  know  of  no  reason  why  this  should  not 
have  been  the  case,)  the  derivative  laws  of  the 
heavenly  motions  might  have  been  quite  different 
from  what  they  are.  The  proportions  which  exist 
happen  to  be  such  as  to  produce  regular  elliptical 
motions ;  any  other  proportions  would  have  produced 
different  ellipses,  or  circular,  or  parabolic,  or  hyper- 
bolic motions,  but  still  regular  ones ;  because  the 
effects  of  each  of  the  agents  accumulate  according  to 
an  uniform  law ;  and  two  regular  series  of  quantities, 
when  their  corresponding  terms  are  added,  must  pro- 
duce a  regular  series  of  some  sort,  whatever  the  quan- 
tities themselves  are. 

§  3.  Now  this  last-mentioned  element  in  the 
resolution  of  a  derivative  law,  the  element  which  is 
not  a  law  of  causation  but  a  collocation  of  causes, 
cannot  itself  be  reduced  to  any  law.  There  is  (as 
formerly  remarked*)  no  uniformity,  no  norma,  prin- 

*  Supra,  vol.  i.,  p.  417. 
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ciple,  or  rule,  perceivable  in  the  distribution  of  the  pri- 
meval Datural  agents  through  the  universe.  The  dif- 
ferent Bubstauces  composing  the  earth,  the  powers  that 
Parade  the  universe,  stand  in  no  constant  relation  tq 
one  another.  One  substance  is  more  abundant  than 
others,  one  power  acts  through  a  larger  extent  of 
space  than  others,  without  any  pervading  analogy  that 
we  can  discover.  We  not  only  do  not  know  of  any 
reason  why  the  sun's  attraction  and  the  tangential 
force  coexist  in  the  exact  proportion  they  do,  but  we 
can  trace  no  coincidence  between  it  and  the  proportions 
in  which  any  other  elementary  powers  in  the  universe 
are  intermingled.  The  utmost  disorder  is  apparent  in 
the  combination  of  the  causes ;  which  is  consistent 
with  the  most  perfect  order  in  their  effects ;  for  when 
each  agent  carries  on  its  own  operations  according  to 
an  miiform  law,  even  the  most  capricious  combina- 
tion of  agencies  will  generate  a  regularity  of  some 
sort,  as  we  see  in  the  kaleidoscope,  where  any  casual 
arrangement  of  coloured  bits  of  glass  produces  by 
the  laws  of  reflection  a  beautiful  regularity  in  the 
effect. 

4  4.  In  the  above  considerations  lies  the  justifica- 
tion of  the  limited  degree  of  reliance  which  philoso- 
phers are  accustomed  to  place  in  empirical  laws. 

A  derivative  law  which  results  wholly  from  the 
operation  of  some  one  cause,  will  be  as  universally 
true  as  the  laws  of  the  cause  itself;  that  is,  it  will 
always  be  true  except  where  some  one  of  those  effects 
of  the  cause,  on  which  the  derivative  law  depends,  is 
defeated  by  a  counteracting  cause.  But  when  the 
derivative  law  results  not  from  different  effects  of  one 
cause,  but  from  effects  of  several  causes,  we  cannot  be 
certain  that  it  will  be  true  under  any  variation  in  the 
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mode  of  coexisteace  of  those  causes,  or  of  the  primi- 
tive natural  agents  on  which  the  causes  ultimately 
depend.  The  proposition  that  coal  beds  rest  upon 
certain  descriptions  of  strata  exclusively,  though  true 
on  the  earth  so  far  as  oar  observation  has  reached, 
cannot  be  extended  to  the  moon  or  the  other  planets, 
supposing  coal  to  exist  there ;  because  we '  cannot  be 
assured  that  the  original  constitution  of  any  other 
planet  was  such  as  to  produce  the  different  depositions 
in  the  same  order  as  in  our  globe.  The  derivative 
law  in  this  case  depends  not  solely  upon  laws  but 
upon  a  collocation ;  and  collocations  cannot  be  reduced 
to  any  law. 

Now  it  is  the  very  nature  of  a  derivative  law  which 
has  not  yet  been  resolved  into  its  elements,  in  other 
words,  an  empirical  law,  that  we  do  not  know  whe- 
ther it  results  from  the  different  effects  of  one  cause 
or  from  effects  of  different  causes.  We  cannot  tell 
whether  it  depends  wholly  upon  laws,  or  partly  upon 
laws  and  partly  upon  a  collocation.  If  it  depends 
upon  a  collocation,  it  will  be  true  in  all  the  cases  in 
which  that  particular  collocation  exists.  But  since 
we  are  entirely  ignorant,  in  case  of  its  depending  upon 
a  collocation,  what  the  collocation  is,  we  are  not  safe 
in  extending  the  law  beyond  the  Umits  of  time  and 
place  in  which  we  have  actual  experience  of  its  truth. 
Since  within  those  limits  the  law  has  always  been 
fonnd  true,  we  have  evidence  that  the  collocations,  what- 
ever they  are,  upon  which  it  depends,  do  really  exist 
within  those  limits.  But  knowing  of  no  rule  or  prin- 
ciple to  which  the  collocations  themselves  conform, 
we  cannot  conclude  that  because  a  collocation  is 
proved  to  exist  within  certain  limits  ot  place  or  time, 
it  will  exist  beyond  those  limits.  Empirical  laws, 
therefore,  can  only  be  held  true  within  the  limits  of 
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time  and  place  in  which  they  have  been  found  true  by 
obeerration :  and  not  merely  the  limits  of  time  and 
place,  but  of  time,  place,  and  circumstance  :  for  since 
it  is  the  very  meaning  of  an  empirical  law  that  we  do 
not  know  the  ultimate  laws  of  causation  upon  which 
it  is  dependent,  we  cannot  foresee,  without  actual 
trial,  in  what  manner  or  to  what  extent  the  introduc- 
tion of  any  new  circumstance  may  affect  it. 

§  5.  But  ho*  are  we  to  know  that  an  uniformity, 
ascertained  by  experience,  is  only  an  empirical  law  ? 
Since,  by  the  auppositioD,  we  have  not  been  able  to 
resolve  it  into  higher  laws,  how  do  we  know  that  it  is 
not  an  ultimate  law  of  causation  ? 

I  answer,  that  no  generalization  amounts  to  more 
than  an  empirical  law  when  the  only  proof  upon  which 
it  rests  is  that  of  the  Method  of  Agreement.  For  it 
has  been  seen  that  by  that  method  alone  we  never  can 
arrive  at  causes.  All  that  the  Method  of  Agreement 
can  do  is,  to  ascertain  the  whole  of  the  circumstances 
common  to  all  cases  in  which  a  phenomenon  is  pro- 
duced: and  this  of  course  includes  not  only  the  cause 
of  the  phenomenon,  but  all  phenomena  with  which  it 
is  connected  by  any  derivative  uniformity,  whether  as 
being  collateral  effects  of  the  same  cause,  or  effects  of 
any  other  cause  which,  in  all  the  instances  we  have 
been  able  to  observe,  coexisted  with  it.  The  method 
affords  no  means  of  determining  which  of  these  uni- 
formities are  laws  of  causation,  and  which  are  merely 
derivative  laws  resulting  from  those  laws  of  causation 
and  from  the  collocation  of  the  causes.  None  of 
them,  therefore,  can  be  received  in  any  other  character 
than  that  of  derivative  laws,  the  derivation  of  which 
has  not  been  traced ;  in  other  won^,  empirical  laws : 
in  which  light,  all  results  obtained  by  the  Method  of 
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Agreement  (and  therefore  almost  all  the  truths  ob- 
tained by  simple  observation  without  experiment) 
must  be  considered,  until  either  confirmed  by  the 
Method  of  Difference,  or  explained  deductively,  in 
other  words,  accounted  for  A  priori. 

These  empirical  laws  may  be  of  greater  or  of  less 
authority,  according  as  there  is  reason  to  presume 
that  they  are  resolvable  into  laws  only,  or  into  laws 
and  collocations  together.  The  sequences  which  we 
observe  in  the  production  and  subsequent  life  of  an 
animal  or  a  vegetable,  resting  upon  the  Method  of 
Agreement  only,  are  mere  empirical  laws  ;  but  though 
the  antecedents  in  those  sequences  may  not  be  the 
causes  of  the  consequents,  both  the  one  and  the  other 
are  probably,  in  the  main,  successive  stages  of  a  pro- 
gressive effect  originating  in  a  common  cause,  and 
therefore  independent  of  collocations.  The  uni- 
formities, on  the  other  hand,  in  the  order  of  super- 
position of  strata  on  the  earth,  are  empirical  laws  of  a 
much  weaker  kind,  since  they  are  not  only  not  laws 
of  causation,  but  there  is  no  reason  to  believe  that 
they  depend  upon  any  common  cause :  all  appear- 
ances are  in  favour  of  their  depending  upon  the 
particular  collocation  of  natural  agents  which  pri- 
mitively existed  on  our  globe,  and  from  which  no 
inference  can  be  drawn  as  to  the  collocatiou  which 
exists  or  has  existed  in  any  other  portion  of  the 
universe. 

§  6.  Our  definition  of  an  empirical  law  Including 
not  only  those  uniformities  which  are  not  known  to 
be  laws  of  causation,  but  also  those  which  are,  pro- 
vided there  be  reason  to  presume  that  they  are  not 
ultimate  laws ;  this  is  the  proper  place  to  consider 
by  what  signs  we  may  judge  that  even  if  an  observed 
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uniformity  be  a  law  of  causation,  it  is  not  an  ultimate 
but  a  deriTBtive  law. 

The  first  sign  is,  if  between  the  antecedent  a  and 
the  consequent  b  there  be  evidence  of  some  interme- 
diate link;  some  phenomenon  of  which  we  can  col- 
lect the  existence,  although  from  the  imperfection  of 
our  senses  or  of  our  instrumeots  we  are  unable  to 
ascertain  its  precise  nature  and  laws.  If  there  be 
such  a  phenomenon  (which  may  be  denoted  by  the 
letter  x),  it  follows  that  even  if  a  be  the  cause  of  b,  it 
is  but  the  remote  cause,  and  that  the  law,  a  causes  b, 
is  resolvable  into  at  least  two  laws,  a  causes  of,  and  x 
causes  b.  This  is  a  very  frequent  case,  since  the 
operations  of  nature  mostly  take  place  on  so  minute  a 
scale,  that  many  of  the  successive  steps  are  either 
imperceptible,  or  very  indistinctly  perceived. 

Take,  for  example,  the  laws  of  the  chemical  com- 
position of  substances ;  as  that,  hydrogen  and  oxygen 
being  combined,  water  is  produced.  All  we  see  of 
the  process  is,  that  the  two  gases  being  mixed  in  cer- 
tain proportions,  and  heat  or  electricity  being  applied, 
an  explosion  takes  place,  the  gases  disappear,  and 
water  remains.  There  is  no  doubt  about  the  law,  or 
about  iu  being  a  law  of  causation.  But  between  the 
antecedent  (the  gases  in  a  state  of  mechanical  mix- 
ture, heated  or  electrified),  and  the  consequent  (the 
production  of  water),  there  must  be  an  intermediate 
process  which  we  do  not  see.  For  if  we.  take  any 
portion  whatever  of  the  water,  and  subject  it  to 
analysis,  we  find  that  it  always  contains  some  hydrogen 
and  some  oxygen:  nay,  the  very  same  proportions  of 
them,  namely,  two  thirds,  in  volume,  of  hydrogen,  and 
one  third  oxygen.  This  is  true  of  a  single  drop;  it 
is  true  of  the  minutest  portion  which  our  instruments 
are  capable  of  appreciating.     Since,  then,  the  smallest 
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perceptible  portion  of  the  vmter  contains  both  those 
substances,  portions  of  hydrogen  and  oxygen  smaller 
than  the  smallest  perceptible  most  have  come  toge- 
ther in  every  such  minute  portion  of  space ;  must 
have  come  closer  together  thtm  when  the  gases  were 
in  a  state  of  mechanical  mixture,  since  (to  mention 
no  other  reasons)  the  water  occupies  far  less  space 
than  the  gases.  Now,  as  we  cannot  see  this  contact 
or  close  approach  of  the  minute  particles,  we  cannot 
observe  with  what  circumstances  it  is  attended,  or 
according  to  what  laws  it  produces  its  effects.  The 
production  of  water,  that  is,  of  the  sensible  pheno- 
mena which  characterize  the  compound,  may  be  a 
very  remote  eflect  of  those  laws.  There  may  be 
innumerable  intervening  links;  and  we  are  sure  that 
there  must  be  some.  Having  full  proof  that  corpus- 
cular action  of  some  kind  takes  place  previous  to  any 
of  the  great  transformations  in  the  sensible  properties 
of  substances,  we  can  have  no  doubt  that  the  laws  of 
chemical  action,  as  at  present  known,  are  not  ultimate 
but  derivative  laws ;  however  ignorant  we  may  he,  and 
even  though  we  should  for  ever  remain  ignorant,  of 
the  nature  of  the  laws  of  corpuscular  action  from 
which  they  are  derived. 

In  Uke  manner,  all  the  processes  of  vegetative 
life,  whether  in  the  vegetable  properly  so  called  or  in 
the  animal  body,  are  corpuscular  processes.  Nutrition 
is  the  addition  of  particles  to  one  another,  in  part 
replacing  other  particles  separated  and  excreted,  in 
part  occasioning  an  increase  of  bulk  or  weight,  so 
gradual,  that  only  after  a  long  continuance  does  it 
become  perceptible.  Various  oi^;anB,  by  means  of 
peculiar  vessels,  secrete  from  the  blood,  fluids,  the 
component  particles  of  which  must  have  been  in  the 
blood,  but  which  differ  from  it  most  widely  both  in 
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mechanical  properties  and  in  chemical  composition. 
Here,  then,  are  abundance  of  anknown  links  to  be 
filled  up ;  and  there  can  be  no  doubt  that  the  laws 
of  the  phenomena  of  vegetative  or  organic  life  are 
derivative  laws,  dependent  upon  properties  of  the 
corpuscles,  and  of  those  elementary  tissues  which 
are  comparatively  simple  combinations  of  corpuscles. 

The  first  sign,  then,  from  which  a  law  of  causation, 
though  hitherto  unresolved,  may  be  inferred  to  be  a 
derivative  law,  is  any  indication  of  the  existence  of  an 
intermediate  link  or  links  between  the  antecedent  and 
the  consequent.  The  second  is,  when  the  antecedent  ■ 
is  an  extremely  complex  phenomenon,  and  its  eiFecta, 
therefore,  probably,  in  part  at  least,  compounded  of 
the  effects  of  its  different  elements;  since  we  know 
that  the  case  In  which  the  effect  of  the  whole  is  not 
made  up  of  the  effects  of  its  parts,  is  exceptional,  the 
Composition  of  Causes  being  by  far  the  more  ordinary 
case. 

We  will  illustrate  this  by  two  examples,  in  one  of 
which  the  antecedent  is  the  sum  of  many  homo- 
geneous, in  the  other  of  heterogenous,  parts.  The 
weight  of  a  body  is  made  up  of  the  weights  of  its 
minute  particles;  a  truth  which  astronomers  express 
in  its  most  general  terms,  when  they  say  that  bodies, 
at  equal  distances,  gravitate  to  one  another  in  propor- 
tion to  their  quantity  of  matter.  All  true  propo* 
sitions,  therefore,  which  can  be  made  concerning 
gravity,  are  derivative  laws ;  the  ultimate  law  into  which 
they  are  all  resolvable  being  that  every  particle  of 
matter  attracts  every  other.  As  our  second  example, 
we  may  take  any  of  the  sequences  observed  in 
meteorology:  for  instance,  that  a  diminution  of  the 
pressure  of  the  atmosphere  (indicated  by  a  fall  of  the 
barometer)  is  followed  by  rain.    The  antecedent  is 
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here  a  complex  phenomenon,  made  up  of  heterogeneous 
elements;  the  column  of  the  atmc^phere  over  any 
particular  place  consistiug  of  two  parts,  a  column  of 
air,  and  a  column  of  aqueous  vapour  mixed  with  it; 
and  the  change  in  the  two  together,  manifested  by  a 
fall  of  the  barometer,  and  followed  by  rain,  must  be 
either  a  change  in  one  of  these,  or  in  the  other,  or  in 
both.  We  might,  then,  even  In  the  absence  of  any  other 
evidence,  form  a  reasonable  presumption,  from  the 
invariable  presence  of  hoth  these  elements  in  the 
antecedent,  that  the  sequence  is  probably  not  an 
ultimate  law,  but  a  result  of  the  laws  of  the  two 
different  agents :  a  presumption  only  to  be  destroyed 
when  we  had  made  ourselves  so  well  acquainted  with 
the  laws  of  both,  as  to  be  able  to  affirm  that  those 
laws  could  not  by  themselves  produce  the  observed 
result 

^  7.  There  aro  but  few  known  cases  of  succession 
from  very  complex  antecedents,  which  have  not  either 
been  actually  accounted  for  from  simpler  laws,  or 
inferred  with  great  probabiUty  (from  the  ascertained 
existence  of  intermediate  links  of  causation  not  yet 
understood)  to  be  capable  of  being  so  accounted  for. 
It  is,  therefore,  highly  probable  that  all  sequences 
from  complex  antecedents  aro  thus  resolvable,  and  that 
ultimate  laws  are  in  all  cases  comparatively  simple. 
If  there  were  not  the  other  reasons  already  mentioned 
for  believing  that  the  laws  of  organized  nature  are 
resolvable  into  simpler  laws,  it  would  be  almost  a 
sufficient  reason  tbat  the  antecedents  in  most  of  the 
sequences  are  so  very  complex. 

There  are  appearances  strongly  favourii^  the 
suspicion,  that  these  phenomena  are  really  resolvable 
into    much  simpler   laws    than    m^ht    at  first  be 
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eipected.  The  growth  of  an  animal  from  infancy  to 
maturity,  of  a  plant  from  infancy  till  death,  and  even 
tbat  process  of  decay  which  is  but  a  slow  death,  hear 
a  most  striking  resemblance  to  the  progressive  eifect 
of  the  continued  action  of  some  cause,  proceeding 
until  it  meets  agencies  which  overpower  it,  or  until 
its  accumulated  effects  give  rise  to  conditions  incon- 
Eietent  with  its  own  existence.  This  supposition  by 
Qo  means  requires  that  the  effect  should  not,  during 
its  progress,  undergo  many  modificationB  besides 
those  of  quantity,  or  that  it  should  not  sometimes 
appear  to  undergo  a  very  marked  change  of  character. 
TTiis  may  be,  either  because  the  unknown  cause  con- 
asts  of  several  component  elements  or  agents,  whose 
effects,  accumulating  according  to  different  laws,  are 
compounded  in  different  proportions  at  different 
periods  in  the  existence  of  the  organized  being; 
or  because,  at  certain  points  in  its  progress,  fresh 
causes  or  agencies  come  in,  or  are  evolved,  wluch 
intermix  their  laws  with  those  of  the  prime  agent. 

This  great  problem,  the  most  difficult  in  all 
physics,  the  ascertainment  of  the  ultimate  laws  of 
organized  nature,  is  one  which  natural  science  in  its 
progress  seems  now  at  least  to  have  fairly  come  up  to  ; 
and  a  beginning  has  been  made  at  the  point  where  the 
phenomena  appear  most  accessible  to  experiment, 
namely,  in  separating  the  effects  of  partial  from  those 
of  general  causes.  The  result,  as  far  as  it  goes,  fully 
accords  with  the  above  surmise.  I  allude  to  the  new 
and  infant  science  of  morphology,  created  with 
respect  to  animals  by  the  genius  of  Cuvier  and  St. 
Hilaire,  and  with  respect  to  vegetables  by  that  of  the 
illosUious  Goethe,  to  whom  the  world  owes  so  much  in 
quite  a  different  field  of  intellect,  and  whose  researches 
on  the  "  Metamorphoses  of  Plants  "  have  met  with  a 
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more  favourable  reception  from  the  sdentiBc  world 
than  his  speculations  oo  colours.  It  emtos  to  be  now 
considered  by  natural  philosophers  as  Bufficieotly 
established,  that  plants  and  animals,  in  the  process  of 
growing  up  from  their  germs,  have  a  tendency  to 
develop  themselves  in  a  much  more  uoiform  manner 
than  tbey  in  fact  do;  that  the  difierences,  for  example, 
of  leaf,  flower,  aud  fruit,  are  mere  modifications  of 
one  general  phenomenon ;  or  (which  is  only  another 
expression  for  the  same  idea)  joint  results  of  one 
common  tendency  aud  of  several  partial  causes  com- 
bining with  it. 

$  8.  In  the  preceding  discussion  we  have  recog- 
nised two  kinds  of  empirical  laws :  those  known  to 
be  laws  of  causation,  but  presumed  to  be  resolvable 
into  simpler  laws ;  and  those  not  known  to  be  laws  of 
causation  at  all.  Both  these  kinds  of  laws  agree  in  the 
demand  which  they  make  for  being  explained  by 
deduction,  and  agree  in  being  the  appropriate  means 
of  verifying  such  deduction,  since  they  represent  the 
experience  with  which  the  result  of  the  deduction 
must  be  compared.  They  agree,  further,  in  this,  that 
until  explained,  and  connected  with  the  ultimate 
laws  from  which  they  result,  they  have  not  attained 
the  highest  degree  of  certainty  of  which  laws  are 
susceptible.  It  has  been  shown  on  a  former  occasion 
that  laws  of  causation  which  are  derivative,  and  com- 
pounded of  simpler  laws,  are  not  only,  as  the  nature 
of  the  case  implies,  less  general,  but  even  less  certain, 
than  the  simpler  laws  from  which  they  result ;  not  so 
positively  to  be  relied  upon  as  imiveraally  true.  The 
inferiority  of  evidence,  however,  which  attaches  to 
this  class  of  laws,  is  trifling  compared  with  that 
which  is  inherent  in  uniformities  not  known  to  be 
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laws  of  causation  at  all.  So  long  as  these  are  unre- 
solved, we  cannot  tell  upon  how  many  collocations,  as 
well  as  laws,  their  truth  may  he  dependent ;  and  can 
never,  therefore,  extend  them  with  perfect  confidence 
to  cases  in  which  we  have  not  assured  ourselves,  by 
trial,  that  the  necessary  collocation  of  causes,  what- 
ever it  may  be,  exists.  It  is  to  this  class  of  laws 
alone  thi^  the  property,  which  philt^ophers  usually 
consider  aa  characteristic  of  empirical  laws,  belongs  in 
all  its  strictne;^;  the  property  of  being  unfit  to  be  reUed 
00  beyond  the  limits  of  time,  place,  and  circumstance, 
ia  which  the  observations  have  been  made.  These  are 
empirical  laws  in  a  more  emphatic  sense ;  and  when  I 
employ  that  term  (except  where  the  context  mani- 
festly indicates  the  reverse)  I  shall  generally  mean  to 
designate  those  uniformities  only,  whether  of  succes- 
sion  or  of  coexistence,  which  are  not  known  to  be 
lavs  of  causation. 
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Chapter  XVII. 
OF  CHANCE,  AND  ITS  EUMINATION. 

§  1.  Considering,  then,  as  eiDpirical  laws  only 
those  observed  uniformities  respecting  which  the 
question  whether  they  are  laws  of  causation  must 
remain  undecided  until  they  can  be  explained  deduc- 
tively, or  until  some  means  are  found  of  applying  the 
Method  of  Difference  to  the  case ;  it  has  been  shown 
in  the  preceding  chapter,  that  until  an  unifonnity  can, 
in  one  or  the  other  of  these  modes,  be  taken  out 
of  the  class  of  empirical  laws,  and  brought  either  into 
that  of  laws  of  causation  or  of  the  demonstrated 
results  of  laws  of  causation,  it  cannot  with  any 
assurance  be  pronounced  true  beyond  the  local  and 
other  limits  within  which  it  has  been  found  so  by 
actual  observation.  It  remans  to  consider  how  we 
are  to  assure  ourselves  of  its  truth  even  within  those 
Umits;  after  what  quantity  of  experience  a  generaliza- 
tion which  rests  solely  upon  the  Method  of  Agree- 
ment, can  be  considered  sufficiently  estabUshed,  even 
as  an  empirical  law.  In  a  former  chapter,  when 
treating  of  the  Methods  of  Direct  Induction,  we 
expressly  reserved  this  question*,  and  the  time  is 
now  come  for  endeavouring  to  solve  it. 

We  found  that  the  Method  of  Agreement  has  the 
defect  of  not  proving  causation,  and  can  therefore 
only  be  employed  for  the  ascertainment  of  empirical 
laws.     But  we  found,   moreover,   that  besides  this 
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deficiency,  it  labours  under  a  characteristic  imperfec- 
tioa,  leading  to  render  uncertain  even  such  conclu- 
eioos  as  it  is  in  itself  adapted  to  prove.  This  imper- 
fectioD  arises  from  Plurality  of  Causes.  Although  two 
or  more  cases  in  which  the  phenomenon  a  has  been 
met  with,  may  have  no  conunon  antecedent  except  A, 
this  does  not  prove  that  there  is  any  connexion 
between  a  and  A,  since  a  may  have  many  causes,  and 
may  have  been  produced,  in  these  different  instances, 
Dot  by  anything  which  the  instances  had  in  common, 
but  by  some  of  those  elements  in  them  which  were 
different.  We,  nevertheless,  observed,  that  in  propor- 
tion to  the  multiplication  of  instances  pointing  to  A 
as  the  antecedent,  the  characteristic  uncertainty  of 
the  method  diminishes,  and  the  existence  of  a  law  of 
conoexion  between  A  and  a  more  pearly  approaches 
to  cert^ty.  It  is  now  to  he  determined,  after  what 
aniount  of  experience  this  certainty  may  be  deemed  to 
be  practically  attained,  and  the  connexion  between 
A  and  a  may  be  received  as  an  empirical  law. 

This  question  may  be  otherwise  stated  in  more 
familiar  terms: — 'After  how  many  and  what' sort  of 
instances  may  it  be  concluded,  that  an  observed  coin- 
cidence between  two  phenomena  is  not  the  effect  of 
chance?  ' 

It  is  of  the  utmost  importance  for  understanding 
the  logic  of  induction,  that  we  should  form  a  distinct 
conception  of  what  is  meant  by  chance,  and  how  the 
pheoomena  which  common  language  ascribes  to  that 
abstraction  are  really  produced. 

$  2.  Chance  is  usually  spoken  of  in  direct  antithesis 
to  law;  whatever  (it  is  supposed)  cannot  be  ascribed 
to  any  law,  is  attributed  to  chance.  It  is,  however, 
certain,  that  whatever  happens  is  the  result  of  some 
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law  i  is  aa  effect  of  causes,  and  could  have  been  pre- 
dicted from  a  knowledge  of  the  existeuce  of  those 
causes,  and  from  their  laws.  If  X  turn  up  a  particular 
card,  that  is  a  consequence  of  its  plac%  in  the  pack. 
Its  place  in  the  pack  was  a  consequence  of  the  ntamier 
in  which  the  cards  were  shuffled,  or  of  the  order  in 
which  they  were  played  in  the  last  game;  which, 
again,  were  the  effects  of  prior  causes.  At  every  stage, 
if  we  had  possessed  an  accurate  knowledge  of  the 
causes  in  existence,  it  would  have  been  abstractedly 
possible  to  foretel  the  effect 

An  event  occurring  by  chance,  may  be  described 
as  a  ccnncidence  fix>m  which  we  have  no  ground  to 
infer  an  uniformity:  the  occurrence  of  a  phenomenon 
in  certain  circumstances,  without  our  having  reason 
on  that  account  to  infer  that  it  will  happen  again  in 
those  circumstances.  This,  however,  when  looked 
closely  into,  implies  that  the  enumeration  of  the  cir- 
cumstances is  not  complete.  Whatever  the  fact  be, 
since  it  has  occurred  once,  we  may  be  sure  that  if  all 
the  same  circumstances  were  repeated,  it  would  occur 
again;  and  not  only  if  all,  but  there  is  some  particular 
portion  of  those  circumstances  upon  which  the  phe- 
nomenon is  invariably  consequent.  With  most  of 
them,  however,  it  is  not  connected  in  any  permanent 
manner:  its  conjunction  with  those  is  said  to  be  the 
effect  of  chance,  to  be  merely  casual.  Facts  casually 
conjoined  are  separately  the  effects  of  causes,  and 
therefore  of  laws ;  but  of  different  causes,  and  causes 
not  connected  by  any  law. 

It  is  incorrect,  then,  to  say  that  any  phenomenon 
is  produced  by  chance ;  but  we  may  say  that  two  or 
more  phenomena  are  conjoined  by  chance,  that  they 
coexist  or  succeed  one  another  only  by  chance: 
meaning  that  they  are  in  no  way  related   through 
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caos^OD;  that  they  are  neither  cause  and  effect,  nor 
effects  of  the  same  cause,  nor  effects  of  causes  be- 
tneen  which  there  subsists  any  law  of  co-existence, 
Dor  even  eSects  of  the  same  original  collocation  of 
primeval  causes. 

If  the  same  casual  coincidence  never  occurred  a 
second  time,  we  should  have  an  easy  test  for  distin- 
gaisbing  such  from  the  coincidences  which  are  results 
of  a  law.  As  long  as  the  phenomena  had  been  found 
tc^ether  only  once,  so  long,  unless  we  knew  some 
more  general  laws  from  which  the  coincidence  might 
have  resulted,  we  could  not  distinguish  it  from  a 
casual  one;  bat  if  it  occurred  twice,  we  should  know 
that  the  phenomena  so  conjoined  must  be  in  some 
way  connected  throu^  their  causes. 

There  is,  however,  no  such  test.  A  coincidence 
may  occur  again  and  aguD,  and  yet  be  only  casual. 
Nay,  it  would  be  inconsistent  with  what  we  know  of 
the  order  of  nature,  to  doubt  that  every  casual  coin- 
cidoice  win  sooner  or  later  be  repeated,  as  long  as  the 
phenomena  between  which  It  occurred  do  not  cease  to 
exist,  or  to  be  produced.  The  recurrence,  therefore, 
of  the  same  coincidence  more  than  once,  or  even  its 
frequent  recurrence,  does  not  prove  that  it  is  au 
instance  of  any  law;  does  not  prove  that  it  is  not 
casual,  or,  in  common  language,  the  effect  of  chance. 

And  yet,  when  a  coincidence  cannot  be  deduced 
from  known  laws,  nor  proved  by  experiment  to  be 
itself  a  case  of  causation,  the  frequency  of  its  occur- 
rence is  the  only  evidence  from  which  we  can  infer 
thiU  it  is  the  result  of  a  law.  Not,  however,  its  absolute 
frequency.  The  question  is  not  whether  the  coinci- 
dence occurs  often  or  seldom,  in  the  ordinary  sense  of 
those  terms  j  but  whether  it  occurs  more  often  than 
chance  will  account  for ;  more  often  than  might  ration- 
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ally  be  expected  if  the  coincidence  were  casual.  We 
have  to  decide,  therefore,  what  degree  of  frequency 
in  a  coincidence,  chance  will  account  for.  And  to 
this  there  can  be  no  general  answer.  We  can  only 
state  the  principle  by  which  the  answer  must  be  deter- 
mined: the  answer  itself  will  be  different  in  every 
different  case. 

Suppose  that  one  of  the  phenomena,  A,  exists 
always,  and  the  other  phenomenon,  B,  only  occasion- 
ally: it  follows  that  every  instance  of  B  will  be  an 
instance  of  its  coincidence  with  A,  and  yet  the  coinci- 
dence will  be  merely  casual,  not  the  result  of  any 
connexion  between  them.  The  fixed  stars  have  been 
constantly  in  existence  since  the  beginning  of  human 
experience,  and  all  phenomena  that  have  come  under 
human  observation  have,  in  every  single  instance, 
coexisted  with  them;  yet  this  coincidence,  although 
equally  invariable  with  that  which  exists  between  any 
of  those  phenomena  and  its  own  cause,  does  not  prove 
that  the  stars  are  its  cause,  nor  that  they  are  in  any- 
wise connected  with  it.  As  strong  a  case  of  coinci- 
dence, therefore,  as  can  possibly  exist,  and  a  much 
stronger  one  in  point  of  mere  frequency  than  most 
of  those  which  prove  laws,  does  not  here  prove  a  law: 
why  ?  because,  since  the  stars  exist  always,  they  must 
coexist  with  every  other  phenomenon,  whether  con- 
nected with  them  by  causation  or  not.  The  uai- 
fonnity,  great  though  it  be,  is  no  greater  than  would 
occur  on  the  suppraition  that  no  such  connexion 
exists. 

On  the  other  hand,  suppose  that  we  were  inquir- 
ing whether  there  be  any  connexion  between  rain  and 
any  particular  wind.  Rain,  we  know,  occasionally 
occurs  with  every  wind ;  therefore  the  connexion,  if 
it  exists,  cannot  be  an  actual  law;  but  still,  rain  may 
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be  connected  with  some  particular  wind  through 
causation ;  that  is,  although  they  cannot  be  always 
effects  of  the  same  cause  (for  if  so  they  would  always 
coexist),  there  may  be  some  causes  common  to  the 
two,  BO  that  in  so  far  as  either  is  produced  by  those 
conunon  causes,  they  will,  from  the  laws  of  the  causes, 
be  found  to  coexist.  How,  then,  shall  we  ascertain 
this  ?  The  obvious  answer  is,  by  observing  whether 
rain  occurs  with  one  wind  more  frequently  than  with 
any  other.  That,  however,  is  not  enough ;  for  per- 
haps that  one  wind  blows  more  frequently  than  any 
other ;  so  that  its  blowing  more  frequently  in  rainy 
weather  is  no  more  than  would  happen,  although  it 
had  no  connexion  with  the  causes  of  rain,  provided  it 
were  not  connected  with  causes  adverse  to  rain.  In 
England,  westerly  winds  blow  duiiog  about  twice  as 
great  a  portion  of  the  year  as  easterly.  If,  therefore, 
it  rsins  only  twice  as  often  with  a  westerly,  as  with  an 
easterly  wind,  we  have  no  reason  to  infer  that  any  law 
of  nature  is  concerned  in  the  coincidence.  If  it  rains 
more  than  twice  as  often,  we  may  be  sure  that  some 
law  is  concerned;  either  there  is  some  cause  in 
nature  tending  to  produce  both  rain  and  a  westerly 
wind,  or  a  westerly  wind  has  itself  some  tendency  to 
produce  rain.  But  if  it  rains  less  than  twice  as  often, 
we  may  draw  a  directly  opposite  inference ;  the  one, 
instead  of  being  a  cause,  or  connected  with  causes  of 
the  other,  must  be  connected  with  causes  adverse  to 
it,  or  with  the  absence  of  some  cause  which  produces 
it ;  and  although  it  may  still  rain  much  oftener  with 
a  westerly  wind  than  with  an  easterly,  so  far  would 
this  be  from  proving  any  connexion  between  the  phe- 
nomena, that  the  connexion  proved  would  be  between 
rain  and  an  easterly  wind,  the  wind  to  which,  in  mere 
ffeqaency  of  coincidence,  it  is  least  allied. 
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Here,  then,  are  two  examples]^  in  one,  the  greatest 
possible  frequency  of  coincidence,  with  no  instance 
whatever  to  the  contrary,  does  not  prove  that  there 
is  any  law;  in  the  other,  a  mudi  less  frequency  of 
coincidence,  even  when  non-coincidence  is  still  more 
frequent,  does  prove  that  there  is  a  law.  In  both 
cases  the  principle  is  the  same.  In  both  we  consider 
the  positive  frequency  of  the  phenomena  themselves, 
and  how  great  frequency  of  coincidence  that  must  of 
itself  bring  about,  without  supposing  any  connexion 
between  them,  provided  there  be  no  repagnance ;  pro- 
vided neither  be  connected  with  any  cause  tending  to 
frustrate  the  other.  If  we  find  a  greater  frequency  of 
coiDcidence  than  this,  we  conclude  that  there  is  some 
connexion ;  if  a  less  frequency,  that  there  is  some  repug- 
nance.  In  the  former  case,  we  conclude  that  one  of  the 
phenomena  can  under  some  circumstances  cause  the 
other,  or  that  there  exists  something  capable  of  caus- 
ing them  both ;  in  the  latter,  that  one  of  them,  or 
some  cause  which  produces  one  of  them,  is  capable  of 
counteracting  the  production  of  the  other.  We  have 
thus  to  deduct  from  the  observed  frequency  of  coiuci- 
dence,  as  much  as  may  be  the  effect  of  chance,  that  is, 
of  the  mere  frequency  of  the  phenomena  themselves ; 
and  if  anything  remains,  what  does  remain  is  the 
residual  fact  which  proves  the  existence  of  a  law. 

The  frequency  of  the  phenomena  can  only  be 
ascertained  within  definite  limits  of  space  and  time; 
depending  as  it  does  on  the  quantity  and  distribution 
of  the  primeval  natural  j^nts,  of  which  we  can  know 
nothing  beyond  the  boundaries  of  human  observation, 
since  no  law,  no  regularity,  can  be  traced  in  it,  ena- 
bling us  to  infer  the  unknown  firom  the  known.  But 
for  the  present  purpose  this  is  no  disadvantage,  the 
question  being  confined  within  the  same  limits  as  the 
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d^.  Hie  coiocidences  occurred  in  certun  places 
and  times,  and  within  those  we  can  estimate  the  fre- 
quracy  with  which  such  coincidences  would  be  pro- 
duced by  chance.  If,  then,  we  find  from  observation 
that  A  exists  in  cue  case  out  of  every  two,  and  B  in 
one  case  out  of  every  three ;  then  if  there  be  neither 
connexion  nor  repugnance  between  them,  or  between 
any  of  their  causes,  the  instances  in  which  A  and  B 
will  both  exist,  that  is  to  say  wUl  coexist,  will  be  one 
case  in  every  six.  For  A  exists  in  three  cases  out  of 
BJx ;  and  B,  existing  ia  one  case  out  of  every  three 
without  regard  to  the  presence  or  absence  of  A,  will 
exist  in  one  case  out  of  those  three.  There  will  there- 
fare  be,  of  the  whole  number  of  cases,  two  in  which 
A  exists  without  B ;  one  case  of  B  without  A ;  two 
in  which  neither  B  nor  A  exists,  and  one  case  out  of 
»x  in  which  they  both  exist.  If  then,  in  point  of 
hd,  they  are  found  to  coexist  oflener  than  in  one 
case  ont  of  six ;  and,  consequently  A  does  not  exist 
without  B  so  often  as  twice  in  three  times,  nor  B 
without  A  so  often  as  once  in  every  twice ;  there  is 
some  cause  in  existence,  which  tends  to  produce  a 
conjunction  between  A  and  B. 

Generalizing  the  result,  we  may  say,  that  if  A 
occurs  in  a  larger  proportion  of  the  cases  where  B  is, 
than  of  the  cases  where  B  is  not ;  then  will  B  also 
occur  in  a  larger  proportion  of  the  cases  where  A  is, 
than  of  the  cases  where  A  is  not ;  and  there  is  some 
connexion,  through  causation,  between  A  and  B.  If 
we  could  ascend  to  the  causes  of  the  two  phenomena, 
ve  should  find,  at  some  stage,  either  proximate  or 
remote,  some  cause  or  causes  common  to  both ;  and 
if  we  could  ascert^n  what  these  are,  we  could  frame 
a  generalization  which  would  be  true  without  restric- 
tj<ni  of  place  or  time :  but  until  we  can  do  so,  the  lact 
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of  aconnexion  between  the  two  phenomena  remains 
an  empirical  law. 

§  3.  Having  considered  in  what  manner  it  may  be 
determined  whether  any  given  conjunction  of  pheno- 
mena is  casual  or  the  result  of  some  law  ;  to  complete 
the  theory  of  chance,  it  is  necessary  that  we  should 
now  consider  those  effects  which  are  partly  the  result 
of  chance  and  partly  of  law :  or  in  other  words,  in 
which  the  effects  of  casual  conjunctions  of  causes  are 
habitually  blended  in  one  result  with  the  e&cts  of  a 
constant  cause. 

This  is  a  case  of  Composition  of  Causes ;  and  the 
peculiarity  of  it  is,  that  instead  of  two  or  more  causes 
intermixing  their  effects  in  a  regular  manner  with 
those  of  one  another,  we  bare  now  one  constant  cause, 
producing  an  effect  which  is  successively  modified 
by  a  series  of  variable  causes.  Thus,  as  summer 
advances,  the  approach  of  the  sun  to  a  vertical  posi- 
tion tends  to  produce  a  constant  increase  of  tempera- 
ture ;  but  with  this  effect  of  a  constant  cause,  there  are 
blended  the  effects  of  many  variable  causes,  winds, 
clouds,  evaporation,  electric  agencies  and  the  like,  so 
that  the  temperature  on  any  given  day  depends  in 
part  upon  these  fleeting  causes,  and  only  in  part  upon 
the  constant  cause.  If  the  effect  of  the  constant 
cause  is  always  accompanied  and  disguised  by  effects 
of  variable  causes,  it  is  impossible  to  ascertain  the  law 
of  the  constant  cause  in  the  ordinary  manner,  by  sepa- 
rating it  from  all  other  causes  and  observing  it  apart. 
Hence  arises  the  necessity  of  an  additional  rule  of 
experimental  inquiry. 

When  the  action  of  a  cause  A  is  liable  to  be  inter* 
fered  with,  not  steadily  by  the  same  cause  or  causes, 
but  by  different  causes  at  different  times,  and  when 
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these  are  so  frequent,  or  bo  indeterminate,  that  we 
cannot  possibly  exclude  all  of  them  from  any  experi- 
ment, although  we  may  vary  them ;  our  resource  is, 
to  endeavour  to -ascertain  what  is  the  effect  of  all  the 
variable  causes  taken  together.  In  order  to  do  this, 
we  make  as  many  trials  as  possible,  preserving  A  inva- 
riable. The  results  of  these  different  trials  will  natu- 
rally be  different,  since  the  indeterminate  modifying 
causes  are  different  in  each :  if,  then,  we  do  not  find 
these  results  to  be  progressive,  but  on  the  contrary  to 
oscillate  about  a  certain  point,  one  experiment  giving 
a  result  a  little  greater,  another  a  little  less,  one  a 
result  tending  a  little  more  in  one  direction,  another 
a  little  more  in  the  contrary  direction ;  while  the 
average,  or  middle  point,  does  not  vary,  but  different 
seta  of  experiments  (taken  under  as  great  a  variety  of 
circumstances  as  possible)  yield  the  same  mean,  pro- 
vided only  they  be  suffidently  numerous ;  then  that 
mean,  or  average  result,  is  the  part,  in  each  experi- 
mait,  which  is  due  to  the  cause  A,  and  is  the  effect 
which  would  have  been  obtained  if  A  could  have  acted 
alone :  the  variable  remainder  is  the  effect  of  chance, 
^t  is,  of  causes  the  coexistence  of  which  with  the 
cause  A  was  merely  casual.  The  test  of  the  suffi- 
ciency of  the  induction  in  this  case  is,  when  any 
increase  of  the  number  of  trials  from  which  the 
average  is  struck,  does  not  materially  alter  the  average. 
This  kind  of  elimination,  in  which  we  do  not 
eliminate  any  one  assignable  cause,  hut  the  multitude 
of  floating  unassignaUe  ones,  may  he  termed  the  Eii< 
mination  of  Chance.  We  afford  an  example  of  it 
when  we  repeat  an  experiment,  in  order,  by  taking  the 
nftan  of  different  results,  to  get  rid  of  the  effects  of 
the  unavoidable  errors  of  each  individual  experiment. 
When  there  is  no  permanent .  cause  such  as  would 
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produce  a  tendency  to  error  peculiarly  la  ODe  direc- 
tion, we  are  warranted  by  experience  in  assumii^  that 
the  errors  on  one  side  will,  in  a  certain  number  of 
experiments,  about  balance  the  errors  on  the  contrary 
side.  We  have,  therefore,  to  repeat  the  experimeat, 
until  any  change  which  is  produced  in  the  average  of 
the  whole  by  further  repetition,  falls  within  limits  of 
error  consistent  with  the  degree  of  accuracy  required 
by  the  purpose  we  have  in  view. 

^  4.  In  the  supposition  hitherto  made,  the  effect  of 
the  constant  cause  A  has  been  assumed  to  form  so  great 
and  conspicuous  a  part  of  the  general  result,  that  its 
existence  never  could  be  a  matter  of  uncertainty,  and 
the  object  of  the  eliminating  process  was  only  to  ascer- 
tain how  maeh  is  attributable  to  that  cause ;  what  is 
its  exact  law.  Cases,  however,  occur  in  which  the 
effect  of  a  constant  cause  is  so  small,  compared  with 
that  of  some  of  the  changeable  causes  with  which  it  is 
liable  to  be  casually  conjoined,  that  of  itself  it  escapes 
notice,  and  the  very  existence  of  any  effect  arising 
from  a  constant  cause  is  first  learnt,  by  the  process 
which  in  general  serves  only  for  ascertaining  the  quan- 
tity of  that  effect.  This  case  of  induction  may  be 
chai-acterized  as  follows.  A  given  effect  is  known  to 
be  chiefly,  and  not  known  not  to  be  wholly,  deter* 
mined  by  changeable  causes.  If  it  be  wholly  so  pro- 
duced, then  if  the  aggregate  be  taken  of  a  sufficient 
number  of  instances,  the  effects  of  these  different 
causes  will  cancel  one  another.  If,  therefore,  we  do 
not  find  this  to  be  the  case,  but,  on  the  contrary,  after 
such  a  number  of  trials  has  been  made  that  no  further 
increase  alters  the  average  result^  we  find  that  averse 
to  be,  not  tero,  but  some  other  quantity,  around  which, 
though  small  in  comparison  with  the  total  effect,  the 
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^ct  nevertheless  oscillates,  and  which  is  the  middle 
point  in  its  osciUatioo ;  we  may  conclude  .this  to  be 
the  effect  of  some  constaDt  cause :  which  cause,  by 
some  of  the  methodB  already  treated  of,  we  may  hope 
to  detect.  This  may  be  called  the  discoBcry  of  a  reti^ 
dual  phenomenon  by  eliminating  the  effect  of  chance. 

It  is  in  this  mamier,  for  example,  that  loaded  dice 
may  be  dis«>Tered.  Of  course  no  dice  are  so  clum- 
aly  loaded  that  they  must  always  throw  certain 
numbers  J  otherwise  the  fraud  would  be  instantly 
d^ected.  The  loading,  a  constant  cause,  mingles 
vidi  the  diangeable  causes  which  determine  what 
cast  will  be  thrown  in  each  individual  instance.  If 
the  dice  were  not  loaded,  and  the  throw  were  left  to 
depend  entirely  upon  the  cbaogeable  causes,  these  in 
a  sufficient  number,  of  instances  would  balance  one 
another,  and  there  would  be  no  preponderant  number 
of  throws  of  any  one  kind.  If,  therefore,  after  such  a 
number  of  triaU  that  no  further  increase  of  their 
number  has  any  material  effect  upon  the  average,  we 
find  a  preponderance  In  favour  of  a  particular  throw ; 
we  may  conclude  with  assurance  that  there  is  some 
constant  cause  acting  in  favour  of  that  throw,  or  in 
other  words,  that  the  dice  are  not  fair ;  and  moreover 
the  exact  amount  of  the  unfairness.  In  a  similar 
mamier,  what  is  called  the  diurnal  variation  of  the 
barometer,  which  is  very  small  compared  with  the 
variaticms  arising  from  the  irregular  changes  in  the 
state  of  the  atmosphere,  was  discovered  by  comparing 
the  average  height  of  the  barometer  at  different  hours 
of  the  day.  ~Wheo  this  comparison  was  made,  it  was 
round  that  there  was  a  small  difference,  which  on  the 
average  was  constant,  however  the  absolute  quantities 
might  vary,  and  which  difference,  therefore,  nmst  be 
the  effect  of  a  constant  cause.  This  cause  was  after- 
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wards  ascertained,  deductively,  to  be  the  rarefaction  of 
the  air,  occasioned  by  the  increase  of  temperature  as 
the  day  advances. 

$  5.  After  these  general  remarks  on  the  nature  of 
chance,  we  are  prepared  to  consider  in  what  manner 
assurance  may  be  obtained  that  a  conjunction  between 
two  phenomena,  which  has  been  observed  a  certtun 
number  of  times,  is  not  casual,  but  a  result  of  causa- 
tion,  and  to  be  received  therefore  as  one  of  the  uni- 
formities  in  nature,  although  (until  accounted  for  a 
priori)  only  as  an  empirical  law. 

We  will  suppose  the  strongest  case,  namely,  that 
the  phenomenon  B  has  never  been  observed  except  in 
conjimction  with  A.  Even  then,  the  probability  that 
they  are  connected  is  not  measured  by  the  total 
number  of  instances  in  which  they  have  been  found 
together,  but  by  the  excess  of  that  number  above  the 
number  due  to  the  absolute  frequency  of  A.  If,  for 
example,  A  exists  always,  and  therefore  coexists  with 
everything,  no  number  of  instances  of  its  coexistence 
with  B  would  prove  a  connexion ;  as  in  our  example 
of  the  fixed  stars.  If  A  be  a  fact  of  such  common 
occurrence  that  it  may  be  presumed  to  be  present  in 
half  of  all  the  cases  that  occur,  and  therefore  in  half  the 
cases  in  which  B  occurs,  it  is  only  the  proportional 
excess  above  half,  that  are  to  be  reckoned  as  evidence 
towards  proving  a  connexion  between  A  and  B. 

la  addition  to  the  question,  What  is  the  number 
of  coincidences  which,  on  an  average  of  a  great  mul- 
titude of  trials,  may  be  expected  to  arise  from  chance 
alone?  there  is  also  another  question,  namely.  Of 
what  extent  of  deviation  from  that  average  is  the 
occurrence  credible,  from  chance  alone,  in  some 
number  of  instances  smaller  than  that  which  consti- 
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tutes  a  fair  average  ?  It  is  not  only  to  be  considered 
what  is  the  general  result  of  the  chances  in  the  long 
ma,  but  also  what  are  the  extreme  limits  of  variation 
from  that  general  result,  which  may  occasionalty  be 
expected  as  the  result  of  some  smaller  number  of 
instances. 

The  consideration  of  the  latter  question,  and  any 
consideration  of  the  former  beyond  that  already  given 
to  it,  belong  to  what  mathematicians  term  the  doc- 
trine of  chances,  or,  in  a  phrase  of  greater  pretension, 
the  Theory  of  Probabilities.  An  attempt  at  a  philo- 
sopbica]  appreciation  of  that  doctrine  is,  therefore,  a 
necessary  portion  of  our  task. 
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Chapter  XVIII. 
OF  THE  CALCULATION  OF  CHANCEa 

$  I.  "Probability,"  says  Laplace*,  "has  refer- 
ence partly  to  our  ignorance,  partly  to  our  knowledge. 
We  know  that  among  three  or  more  eventBj  one,  and 
only  one,  must  happen ;  but  there  is  nothing  leading 
us  to  believe  that  any  one  of  them  will  happen  rather 
than  the  others.  In  this  state  of  indecision,  it  is 
impossible  for  us  to  pronounce  with  certainty  on  their 
occurrence.  It  is,  however,  probable  that  any  one  of 
these  events,  selected  at  pleasure,  will  not  take  place ; 
because  we  perceive  several  cases,  all  equally  possible, 
which  exclude  its  occurrence,  and  only  one  which 
favours  it." 

Such  is  this  great  mathematician's  statement  of 
the  logical  foundation  upon  which  rests,  according  to 
bim,  the  theory  of  chances:  and  if  his  unrivalled 
command  over  the  means  which  mathematics  supply 
for  calculating  the  results  of  given  data,  necessarily 
implied  an  equally  sure  judgment  of  what  the  data 
ought  to  be,  I  should  hardly  dare  give  utterance  to 
my  conviction,  that  in  this  opinion  he  is  entirely 
wrong;  that  his  foundation  is  altc^ther  iasnflicient 
for  the  superstructure  erected  upon  it;  and  that  there 
is  implied,  in  all  rational  calculation  of  the  probabilities 
of  events,  an  essential  condition,  which  is  either  over- 
looked in  Laplace's  statement,  or  so  vaguely  indicated 


*  Ettai  PAiio*epk^pi«  lur  la  ProiaUUUi,  fifUi  Paris  edition, 
p.  7. 
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as  neither  to  be  suggested  to  the  reader,  nor  kept  in 
view  by  the  writer  himself. 

To  a  calculation  of  chances,  according  to  Laplace, 
two  things  are  necessaiy:  we  must  know  that  of 
several  events  some  one  will  certainly  happen,  and  no 
more  than  one ;  and  we  must  not  know,  nor  have  any 
reason  to  expect,  that  it  will  be  one  of  these  events 
rather  than  another.  I  contend  that  these  are  not  the 
only  requisites,  and  that  another  supposition  is  neces- 
Eary.  This  supposition  it  might  be  imagined  that 
Laplace  intended  to  indicate,  by  sajring  that  all  the 
events  must  be  equally  possible  (jSgalement  possibles). 
But  his  next  sentence  shows  that,  by  this  expression, 
he  did  not  mean  to  add  anything  to  the  two  condi- 
tions which  he  had  already  suggested.  "The  theory  of 
chances  consists  in  reducing  all  events  of  the  same 
kind  to  a  certain  number  of  cases  equally  possible,  that 
is,  such  that  we  are  equally  undecided  as  to  their  exist- 
ence ;  and  to  determine  the  number  of  these  cases  which 
are  forourable  to  the  event  of  which  the  probability  is 
sought."  By  "  events  equally  possible,"  then,  he 
only  means  events  "  such  that  we  are  equally  unde- 
dded  as  to  their  existence ;"  that  we  have  no  reason 
to  expect  one  rather  than  another ;  which  is  not  a 
third  condition,  but  the  second  of  the  two  previously 
specified.  I,  therefore,  feel  warranted  in  affirming 
that  Laplace  has  overlooked,  in  this  general  theoreti- 
cal statement,  a  necessary  part  of  the  foundation  of 
the  doctrine  of  chances. 

4  2.  To  be  able  to  pronounce  two  events  equally 
probable,  it  is  not  enough  that  we  should  know  that 
one  or  the  other  must  happen,  nnd  should  have  no 
ground  for  conjecturing  which.  Experience  must 
have  shown  that  the  two  events  are  of  equally  frequent 
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occurrence.  Why,  in  tossing  up  a  halfpenny,  do  wa 
reckon  it  equally  prohable  that  we  shall  throw  cross 
or  pile  ?  Because  experience  has  shonn  that  in  any 
great  number  of  throws,  cross  and  pile  are  thrown 
about  equally  often;  and  that  the  more  throws  we 
make,  the  more  nearly  the  equality  is  perfect.  We  * 
call  the  chances  even,  because  if  we  stake  equal  sums, 
and  play  a  certain  large  number  of  times,  experience 
proves  that  our  g^ns  and  losses  will  about  balance 
one  another;  and  will  continue  to  do  so,  however  long 
afterwards  we  continue  playing;  while  on  the  contrary, 
if  we  give  the  slightest  odds,  and  play  a  great  number 
of  times,  we  are  sure  to  lose ;  and  the  longer  we  con- 
tinue playing,  the  greater  losers  we  shall  be.  If  expe- 
rience .did  not  prove  this,  we  should  proceed  as  much  at 
haphazard  in  staking  equal  sums  as  in  laying  odds ; 
we  should  have  no  more  reason  for  expecting  not  to 
be  losers  by  the  one  wager  thim  by  the  other. 

It  would  indeed  require  strong  evidence  to  per- 
suade any  rational  person  that  by  a  system  of  opera- 
tions upon  numbers,  our  ignorance  Ccin  be  coined 
into  science;  and  it  is  doubtless  this  strange  pre- 
tension which  has  driven  a  profound  thinker,  M. 
Comte,  into  the  contrary  extreme  of  rejecting  alto- 
gether a  doctrine  wliich,  however  imperfectly  its 
principles  may  sometimes  have  been  conceived, 
receives  daily  verification  from  the  practice  of  insur- 
ance, and  from  a  great  mass  of  other  positive  expe- 
rience. The  doctrine  itself  is,  I  conceive,  sound,  but 
the  manner  in  which  its  foundations  have  been  laid  by 
its  great  teachers  is  most  seriously  objectionable. 
Conclusions  respecting  the  probability  of  a  fact  rest 
not  upon  a  different,  but  upon  the  very  same  basis,  as 
conclusions  respecting  its  certainty ;  namely,  not  our^ 
ignorance,  but  our  knowledge:  knowledge  obtained 
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by  experience,  of  the  proportion  between  the  cases  in 
which  the  fact  occurs,  and  those  in  which  it  doeB  not 
occur.  Every  calculation  of  chances  is  grounded  on 
an  induction :  and  to  render  the  calculation  legitimate, 
the  ioduction  must  be  a  valid  one.  It  is  not -less  an 
induction,  though  it  does  not  prove  that  tbe  event 
ocairBinallcasesof  a  given  description,  but  only  that 
outof  a  given  number  of  such  cases,  it  occurs  in  about 
»  many.  The  fraction  which  mathematicians  use 
to  designate  the  probability  of  an  event,  is  the  ratio  of 
these  two  numbers ;  the  ascertained  proportion  be- 
tween the  number  of  cases  in  which  the  event  occurs, 
and  the  sum  of  all  the  cases,  those  in  which  it  occurs 
and  in  which  it  does  not  occur  taken  together.  In 
playbg  at  cross  and  pile,  the  description  of  cases 
coDcemed  are  throws,  and  the  probability  of  cross  is 
<»ie  half,  because  it  is  found  that  if  we  throw  often 
enough,  cross  is  thrown  about  once  in  every  two 
throws ;  and  because  this  induction  is  made  under 
circumstances  justifying  the  belief  that  the  proportion 
Kill  be  the  same  in  other  cases  as  in  the  cases 
examined.  In  the  cast  of  a  die,  the  probability  of  ace 
is  one-sixth  ;  not,  as  Laplace  would  say,  because  there 
are  six  possible  throws,  of  which  ace  is  one,  and 
because  we  do  not  know  any  reason  why  one  should 
turn  up  rather  than  another ;  but  because  we  do  know 
that  in  a  hundred,  or  a  milHon  of  throws,  ace  Avill  be 
thrown  about  one-sixth  of  that  number,  or  once  in 
six  times. 

Not  only  is  this  third  condition  indispensable,  but 
if  we  have  that,  we  do  not  want  Laplace's  two.  It  is 
not  necessary  that  we  should  know  how  many  possi- 
bilities there  are,  or  that  we  should  have  no  more  rea- 
son for  expecting  one  of  them  than  another.  If  a  north 
wind  blows  one  day  in  every  ten,  the  probability  of  a 
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north  wind  on  any  given  day  will  be  one-tenth,  even 
though  of  the  remaining  po&sibilities  a  west  wind 
should  be  greatly  the  most  probable.  If  we  know 
that  half  the  trees  in  a  particular  forest  are  oaks, 
though -we  may  be  quite  ignorant  how  many  other 
kinds  of  trees  it  contains,  the  chance  that  a  tree  India- 
criminately  selected  will  be  an  oak  is  an  even  chance, 
or,  in  mathematical  language,  one-half.  So  that  the 
condition  which  Laplace  omitted  is  not  merely  one  of 
the  requisites  for  the  possibility  of  a  calculation  of 
chances ;  it  is  the  only  requisite. 

In  saying  that  he  has  omitted  this  condition,  I  am 
far  from  meaning  to  assert,  that  he  does  not  frequently 
take  it  into  consideration  in  particular  instances ;  nor 
indeed  could  he  fail  to  do  so,  since  whenever  any 
experience  bearing  upon  the  case  really  exists,  he 
would  naturally  consult  that  experience  to  assure 
himself  of  the  fulfilment  of  his  second  condition,  that 
there  be  no  reason  for  expecting  one  event  rather  than 
another.  When  experience  is  to  be  had,  he  takes 
that  experience  as  the  measure  of  the  probability :  his 
error  is  only  in  imagining  that  there  can  be  a  measure- 
ment of  probability  where  there  is  no  experience. 
The  consequence  of  this  error  has  been  his  adoption  of 
conclusions  not  indeed  contrary  to,  but  unsupported 
by,  experience.  He  has  been  led  to  push  the  theory 
and  its  applications  beyond  the  bounds  which  confine 
all  legitimate  inferences  of  the  human  mind;  by  ex- 
tending them  to  subjects  on  which  the  absence  of  any 
ground  for  determining  between  two  suppositions,  does 
not  arise  from  our  having  eqnal  grounds  for  presuming 
both,  but  from  our  having  an  equal  absence  of 
grounds  for  presuming  either. 

According  to  his  views,  indeed,  the  calculation  of 
chances  should  be  much  more  universally  applicable 
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to  things  of  which  we  are  completely  ignorant,  than 
to  things  of  which  we  have  partidl  knowledge.  Where 
we  have  some  experience  of  the  occurrence  of  each  of 
the  conflicting  poasibiUties,  it  may  often  be  difficult, 
according  to  the  prescriptions  of  the  theory,  to  reduce 
those  possibilities  to  a  definite  number  of  cases,  all 
equally  probable;  but  when  the  case  is  out  of  the  reach 
of  all  experience,  so  that  we  have  no  difficulty  in 
bring  "  equally  undecided"  respecting  the  possibilities, 
there  is  nothing  to  make  us  halt  or  waver  in  apply- 
ing the  theory.  If  the  question  be  whether  the  inha- 
bitants of  Saturn  have  red  hair,  we  need  only  know 
the  number  of  the  prismatic  colours,  and  of  their  more 
marked  compounds,  and  we  can  at  once  assign  the 
fraction  corresponding  to  the  probability!  It  is  evi- 
dent that  probabiUty,  in  any  sense  in  which  it  can 
operate  upon  our  belief  or  conduct,  has  nothing  to  do 
vith  such  chimerical  evaluations,  and  that  entire  sus- 
pension of  judgment,  where  we  have  no  evidence,  is 
the  only  course  befitting  a  rational  being.  To  entitle 
us  to  affirm  anything  positive  about  uncertain  facts, 
whether  it  be  that  one  supposition  is  more  probable  than 
another,  or  only  that  it  is  equally  probable,  we  must 
have  the  testimony  of  experience,  that,  taking  the 
whole  of  some  class  of  cases,  the  one  guess  will  be 
oftener  right,  or  as  oftea  right  as  the  other.  The 
estimation,  in  sbort.of  chances,  like  that  of  certiunties, 
18  only  rational  when  grounded  upon  a  complete 
induction  by  observation  or  experiment*. 


*  Cttnfdnon  is  Bomctimee  introdaced  into  this  subject  hy  oot 
adrertiDg  to  the  diatinctiou  between  the  clunoes  tlut  a  given  event 
«iU  happen,  and  the  cb&ncee  that  a  guess,  not  yet  made,  respecting 
its  occnnence,  will  be  right.  Sappodng  tlist  I  have  no  mora 
mum  to  expect  one  event  than  another,  it  is  (fironi  experience  t4 
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$  3.  From  these  principles  it  is  easy  to  deduce 

the  demonstration  of  that  theorem  of  the  doctrine  of 

probabilities,  which  is  the  foundation  of  its  principal 

application  to  judicial  or  other  inquiries  for  ascertain- 

.  ing  the  occurrence  of  a  given  event,  or  the  reality  of 


human  actions)  an  equal  chance  whether  I  gness  A  ur  B;  but  it  is 
not,  therefore,  an  equal  chance  whether  A  or  B  takes  place. 

The  fallacy  has  been  stated  tbua.  Suppose  that  either  A  or  B 
must  happen:  and  let  the  chance  that  A  will  happen  be  x:  as  cer- 
tainty ia  represented  by  1,  the  chance  that  B  will  happen  is  l^x. 
Now,  the  chance  that  the  event  I  guess  will  come  to  pass,  is  made 
up  of  two  chances:  the  chance  that  I  shall  guess  A  and  that  A 
will  happen,  plut  the  chance  that  I  shall  guess  B  and  that  B  will 
happen.  The  chance  that  I  shall  guees  A  being  j ;  the  chance 
that  I  shall  guess  A  and  that  A  will  happen,  is  componnded  of 
j  and  x:  it  is  therefore  |  x.  The  chance  that  I  shall  guess  B 
being  also  |,  the  chance  that  I  shall  guess  B  and  that  B  nnil 
happen,  is  j  (1  —x).  But  the  sum  of  these  two  is  ^ :  therefore  the 
chance  that  the  event  I  guess  will  come  to  pssa,  is  always  an  even 
chance.  But  since  it  is  an  even  chance  that  my  gncss  will  be  right, 
it  is  an  even  chance  which  of  the  two  events  will  occur,  whatever 
may  be  their  comparative  frequency  in  nature. 

The  whole  of  this  reasoning  is  sound  up  to  the  last  step,  bnt 
that  step  is  a  turn  te^itur.  Before  I  have  guessed,  or  until  I  have 
made  my  guess  known,  it  is  an  even  chance  that  I  guees  right;  but 
when  I  have  guessed,  and  guessed  A,  it  is  no  longer  an  even  chaucc 
that  I  AoM  guessed  right ;  otherwise  there  would  be  on  even  chance 
in  favour  of  the  most  improbable  event.  Let  the  question  be,  Is 
Queen  Victoria  at  this  moment  alive :  and  let  me  be  required  to  guess 
aye  or  no,  without  knowing  about  what,  in  order  that  I  may  be 
equally  likely  to  guess  the  one  and  the  other.  Ko  one  will  say  it 
is  an  even  chance  which  is  true  ;  but  it  really  is  an  even  chance 
whether  my  guess  will  be  right.  The  chance  of  my  guessing  in 
the  negative  and  being  right,  is  i  of  a  very  small  chance,  nay, 
P>^riiaps  T^a'ftflfl,  but  the  chance  of  my  guessing  in  the  afGrmative, 
and  being  right,  is  J  of  the  remaining  yg^gSJ;  so  that  the  two 
together  are  ^.  When,  however,  1  have  guessed,  aud  told  my 
guess,  the  even  chaucr  which  of  tlic  two  I  should  guess  is  cou- 
\-ertcd  into  a  certainty.  If  I  have  guessed  aye,  the  tliance  that  I 
am  right  ia  lUSH  =  "f  "",  't  w  only  yinnmF- 


CALCULATION    OF    CHANCES.  77 

an  individual  fact.  The  signs  or  evidences  by  which 
a  fact  is  usually  proved,  are  some  of  its  consequeDces: 
and  the  inqniry  hinges  upon  determining  what  cause 
is  most  likely  to  have  produced  a  given  effect.  The 
theorem  applicable  to  such  investigations  is  the  Sixth 
Principle  in  IJaplace's  Essai  Philosophique  sur  les 
ProbabiliUs,  which  is  described  by  him  as  "  the  fun- 
damental principle  of  that  branch  of  the  Analysis  of 
Chances,  which  consists  in  ascending  from  events  to 
their  causes*." 

Given  an  effect  to  be  accounted  for,  and  there 
being  several  causes  which  might  have  produced  it, 
but  of  the  presence  of  which,  in  the  particular  case, 
nothing  is  known;  the  probabihty  that  the  effect  was 
produced  by  any  one  of  these  causes  is  as  the  ante- 
cedent probability  of  the  cause,  multiplied  by  the  proba- 
bility that  the  cause,  if  it  existed,  would  have  produced 
the  given  effect. 

Let  M  be  the  effect,  and  A,  B,  two  causes,  by  either 
whidi  it  might  have  been  produced.  To  find  the  pro- 
babihty that  it  was  produced  by  the  one  and  not  by 
the  other,  ascertain  which  of  the  two  is  most  likely 
to  have  existed,  and  which  of  them,  if  it  did  exist, 
was  most  likely  to  produce  the  effect  M:  the  pro- 
babihty sought  is  a  compound  of  these  two  proba- 
bihties. 

Case  I.  Let  the  causes  be  both  alike  in  the  second 
respect ;  either  A  or  B,  when  it  exists,  being  sup- 
posed equally  likely  (or  equally  certain)  to  produce  M ; 
but  let  A  be  in  itself  twice  as  likely  as  B  to  exist, 
that  is,  twice  as  frequent  a  phenomenon.     Then  it  is 


*  Pp.  18,  19.  The  theorem  is  not  stated  by  Laplace  ia  the 
ruct  tenne  in  which  I  have  stated  it;  but  the  identity  of  import 
"f  the  two  modes  of  expression  is  easily  demonstrable. 
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twice  as  likely  to  have  existed  in  this  case,  and  to 
have  been  the  cause  which  produced  M. 

For,  since  A  exists  in  nature  twice  as  often  as  B  ; 
in  any  300  cases  in  which  one  or  other  existed,  A  has 
existed  200  times  and  B  100.  But  either  A  or  B 
must  have  existed  wherever  M  is  produced :  therefore 
in  300  times  that  M  is  produced,  A  was  the  pro- 
ducing cause  200  times,  B  only  100,  that  is,  in  the 
ratio  of  2  to  I.  Thus,  then,  if  the  causes  are  alike  in 
their  capacity  of  producing  the  eflFect,  the  probability 
as  to  which  actually  produced  it,  is  in  the  ratio  of  their 
antecedent  probabilities. 

Casb  II.  Reversing  the  last  hypothesis,  let  us 
suppose  that  the  causes  are  equally  frequent,  equally 
likely  to  have  existed,  but  not  equally  likely,  if  they 
did  exist,  to  produce  M :  that  in  three  times  that 
A  occurs,  it  produces  that  effect  twice,  while  B,  in 
three  times,  produces  it  only  once.  Since  the  two 
causes  are  equally  Irequent  in  their  occurrence ;  In 
every  six  times  that  either  one  or  the  other  .exists,  A 
exists  three  times  and  B  three  times.  A,  of  its  three 
times,  produces  M  in  two;  B,  of  its  three  times, 
produces  M  in  one.  Thus,  in  the  whole  six  times,  M 
is  only  produced  thrice ;  but  of  that  thrice  it  is  pro- 
duced twice  by  A,  once  only  by  B.  Consequently, 
when  the  antecedent  probabilities  of  the  causes  are 
equal,  the  chances  that  the  effect  was  produced  by 
them  are  in  the  ratio  of  the  probabilities  that  if  they 
did  exist  they  would  produce  the  effect. 

Cask  III.  The  third  case,  that  in  which  the  causes 
are  unlike  in  both  respects,  is  solved  by  what  has  pre- 
ceded. For,  when  a  quantity  depends  upon  two  other 
quantities,  in  such  a  manner  that  while  either  of  them 
remains  constant  it  is  proportional  to  the  other,  it 
must  necessarily  be  proportional  to  the  product  of 
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the  two  quantities,  the  product  being  the  only  function 
of  the  two  which  oheys  that  parlicfilar  law  of  varia- 
tion. Therefore,  the  probability  that  M  was  produced 
by  either  cause,  is  as  the  antecedent  probability  of 
the  cause,  multipiied  by  the  probability  that  if  it 
existed  it  would  produce  M.  Which  was  to  be  demon- 
strated. 

Or  we  may  prove  the  third  case  as  we  proved  the 
first  and  second.  Let  A  be  twice  as  frequent  as  B ; 
and  let  them  also  be  unequally  likely,  when  they  exist, 
to  produce  M :  let  A  produce  it  twice  in  four  times, 
B  thrice  in  four  times.  The  antecedent  probability  of 
A  is  to  that  of  B  as  2  to  I ;  the  probabilities  of  their 
producing  M  are  as  2  to  3;  the  product  of  these  ratios 
is  the  ratio  of  4  to  3,  which  therefore,  if  the  theorem 
be  true,  will  be  the  ratio  of  the  probabilities  that  A  or 
B  was  the  producing  cause  in  the  given  inslance.  And 
such  win  that  ratio  really  be.  For,  since  A  is  twice 
as  frequent  as  B,  out  of  twelve  cases  in  which  one  or 
other  exists,  A  exists  in  8  and  B  in  4.  But  of  its 
eight  cases,  A,  by  the  supposition,  produces  M  in  only 
4,  while  B  of  its  four  cases  produces  M  in  3.  M, 
therefore,  is  only  produced  at  all  iu  seven  of  the 
twelve  cases ;  hut  in  four  of  these  it  is  produced  by 
A,  in  three  by  B  j  hence,  the  probabilities  of  its 
being  produced  by  A  and  by  B  are  as  4  to  3,  and  are 
expressed  by  the  fractions  ^  and  t.  "Which  was  to  be 
demonstrated. 

It  is  here  necessary  to  point  out  another  serious 
oversight  in  Laplace's  theory.  When  he  first  intro- 
duces the  foregoing  theorem,  he  characterises  it  cor- 
rectly, as  the  principle  for  determining  to  which  of 
several  causes  we  are  to  attribute  a  known  fact.  But 
after  having  conceived  the  principle  thus  accurately. 
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when  he  cornea  to  its  applications- be  no  longer 
restricts  it  to  the  ascei'tainment  of  causes  alone,  but, 
without  any  previous  notice  substitutes  for  the  idea 
of  causes  that  of  hypotheses,  or  suppositions  of  any 
kind.  In  this  extended  sense,  I  do  not  conceive  the 
proposition  to  be  tenable.  The  hypotheses  must  be 
either  causes,  or  at  least  signs  showing  the  existence 
of  caus^.  If  we  could  be  permitted  to  substitute 
mere  suppositions  aiFording  no  ground  for  concluding 
that  the  effect  would  be  produced,  in  the  room  of 
causes  capable  of  producing  it,  the  theorem  thus 
extended  would  stand  as  follows.  A  fact,  M,  having 
happened,  the  probability  of  the  truth  of  any  arbitrary 
supposition  altogether  unconnected  with  M,  is  as  the 
antecedent  probability  of  the  supposition,  multiplied 
by  the  probability  that  if  the  supposition  was  true  M 
would  happen ;  that  is,  multiplied  by  the  antecedent 
probability  of  M,  since  M  is  neither  more  nor  less 
probable  on  account  of  a  supposition  which  has 
nothing  to  do  with  the  causes  of  it.  Now  the 
proposition,  as  thus  stated,  is  an  absurdity.  Tlie 
probability  that  when  M  happened  A  had  previously 
happened,  is  not  the  antecedent  probability  of  M 
multiplied  by  that  of  A,  but  the  antecedent  proba- 
bility of  A  only.  The  antecedent  probability  of  M 
cannot  he  an  element  of  a  question  into  which  the 
occurrence  of  M  enters  not  as  a  contingency  but  as  a 
certainty.  What  the  product  of  the  antecedent  pro- 
babilities of  A  and  M  does  give,  is,  not  the  probability 
of  the  one  when  the  other  is  a  known  past  event,  but 
the  antecedent  probability  of  the  two  together,  consi- 
dered as  future  events. 

This  error  of  Laplace  has  not  been  harmless.    We 
shall  see  hereafter,  iu  treating  of  the  Grounds   of 
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Disbelief,  that  he  has  been  led  by  it  into  serious 
practical  mistakes  when  attempting  to  pronounce 
upon  the  drcnmstances  which  render  any  'statement 
incredible. 

4  4.  From  the  preceding  view  of  the  foundation  of 
the  doctrine  of  chances,  its  general  principles  may  be 
seen  to  be  applicable  in  a  rough  way  to  many  subjects 
which  are  by  no  means  amenable  to  its  precise  calcu- 
lations. To  render  these  applicable*  there  must  be 
numerical  data,  derived  from  the  observation  of  a 
very  large  number  of  instances.  The  probabilities  of 
life  at  different  ages,  or  in  different  climates;  the 
probabilities  of  recovery  from  a  particular  disease; 
the  chances  of  the  birth  of  male  or  female  o^pring; 
the  chances  of  the  loss  of  a  vessel  in  a  particular 
voyage ;  all  these  admit  of  estimation  sufficiently  pre- 
cise to  render  the  numerical  appreciation  of  their 
amount  a  thing  of  practical  value;  because  there  are 
bills  of  mortality,  returns  from  hospitals,  registers  of 
births,  of  shipwrecks,  &c.,  founded  on  cases  suffi- 
ciently numerous  to  afford  average  proportions  which 
do  not  materially  vary  from  year  to  year,  or  from  ten 
yeare  to  ten  years.  But  where  observation  and  expe- 
riment have  not  afforded  a  set  of  instances  sufficiently 
numerous  to  eliminate  chance,  and  sufficiently  various 
to  eliminate  all  non-essential  specialities  of  circum- 
stance, to  attempt  to  calculate  chances  is  to  convert 
mere  ignorance  into  dangerous  error  by  clothing  it  in 
the  garb  of  knowledge. 

It  remains  to  examine  the  bearing  of  the  doctrine 
of  chances  upon  the  peculiar  problem  for  the  sake 
of  which  we  have  on  this  occasion  adverted  to  it, 
namely,  how  to  distinguish  coincidences  which  are 
casual  from  those  which  are  the  result  of  law ;  from 

VOL.  II.  o 
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those  in  which  the  facts  which  accompany  or  follow 
one  another  are  somehow  connected  through  causa- 
tion. 

$  5.  The  doctrine  of  chances  affords  means  by 
which,  if  we  knew  the  average  number  of  coincidences 
to  be  looked  for  between  two  phenomena  connected 
only  casually,  we  could  determine  how  often  any  given 
deviation  from  that  average  will  occur  by  chance.  If 
the  probability  of  any  casual  coincidence,  considered 

in  itself,  be  —,  the  probability  that  the  same  coincidence 

will  be  repeated  n  times  in  succession  is  — ;.  For  ex- 
ample, in  one  throw  of  a  die  the  probability  of  ace 
being  ^ ;  the  probability'  of  throwing  ace  twice  in 
succession,  will  be  1  divided  by  the  square  of  6,  or 
^.    For  ace  is  thrown  at  the  first  throw  once  in  six, 

or  six  in  thirty-six  times :  and  of  those  six,  the  die 
being  cast  again,  ace  will  be  thrown  but  once ;  being 
altogether  once  in  thirty-six  times.  The  chance  of 
the  same  cast  three  times  saccessively  is,  by  a  similar 

reasoning,  gi  or  ^y?  :  that  is,  the  event  will  happen, 

on  a  large  average,  only  once  in  two  hundred  and 
sixteen  throws. 

yft  have  thus  a  rule  by  which  to  estimate  the  pro- 
bability that  any  ^ven  series  of  coincidences  arises 
from  chance ;  provided  we  can  measure  correctly  the 
probability  of  a  single  coincidence.  If  we  could  obtain 
an  equally  precise  expression  for  the  probability  that 
the  same  series  of  coincidences  arises  from  causation, 
we  should  only  have  to  compare  the  numbers.    This, 
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however,  can  rarely  be  done.  Let  us  see  what  degree 
of  ai^roximation  can  practically  be  made  to  the  neces- 
sary precision. 

The  question  falls  within  Laplace's  sixth  principle, 
of  whidi,  a  short  distance  back,  we  gave  the  demon- 
stration. The  given  fact,  that  is  to  say,  the  series  of 
coincidences,  may  have  originated  either  in  a  casual 
conjunction  of  causes  or  in  a  law  of  nature.  The 
probabilities,  therefore,  that  the  fact  originated  in 
these  two  modes,  are  as  their  antecedent  probabilities, 
multiplied  by  the  probabilities  that  if  ihsy  existed 
they  would  produce  the  effect.  But  the  particular 
combination  of  chances  if  it  occurred,  or  the  law  of 
natore  if  real,  would  certainly  produce  the  series 
of  coincidences.  The  probabilities,  therefore,  that 
the  coincidences  are  produced  by  the  two  causes 
io  qdeation,  are  as  the  antecedent  probabilities  of  the 
causes.  One  of  these,  the  antecedent  probability  of 
the  combination  of  mere  chances  which  would  produce 
the  given  result,  is  an  appreciable  quantity.  The 
antecedent  probability  of  the  other  supposition  may 
be  susceptible  of  a  more  or  less  exact  estimation, 
according  to  the  nature  of  the  case. 

In  some  cases,  the  coincidence,  supposing  it  to 
be  the  result  of  causation  at  all,  must  be  the  result  of 
a  known  cause;  aa  the  succession  of  aces,  if  not 
accidental,  must  arise  from  4he  loading  of  the  die. 
Id  sach  cases  we  may  be  able  to  form  a  conjecture  as 
to  the  antecedent  probability  of  such  a  circumstance, 
from  the  characters  of  the  parties  concerned,  or  other 
BQch  evidence ;  but  it  would  clearly  he  impossible  to 
estimate  that  probability  with  anything  like  numerical 
predsion.  The  counter-probability,  however,  that  of 
the  accidental  origin  of  the  coincidence,  dwindling  so 
G  2 
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rapidly  as  it  does  at  each  new  trial ;  the  stage  is  soon 
reached  at  which  the  chance  of  unfidmess  in  the  die, 
however  small  in  itself,  must  be  greater  than  that  of  a 
casual  coincideuce :  and  on  this  ground,  a  practical 
decisioa  can  gecerally  be  come  to  without  much 
hesitation,  if  there  be  the  power  of  repeating  the 
experiment. 

When,  however,  the  coincidence  is  one  which 
cannot  be  accounted  for  by  any  known  cause,  and  the 
connexion  between  the  two  phenomena,  if  produced 
by  causation,  must  be  the  result  of  some  law  of  mtture 
hitherto  unknown ;  which  is  the  case  we  had  in  view 
in  the  last  chapter ;  then,  although  the  probability  of 
a  casual  coinddence  may  be  capable  of  appreciation, 
that  of  the  counter-supposition,  the  existence  of  an 
undiscovered  law  of  nature,  is  clearly  unsusceptible  of 
even  an  approximate  evaluation.  In  order  to  have 
the  data  which  such  a  case  would  require,  it  would  be 
necessary  to  know  what  proportion  of  alt  the  indivi- 
dual sequences  or  coexistences  occuimig  in  nature 
are  the  result  of  law,  and  what  proportion  are  the 
result  of  chance.  It  being  evident  that  we  cannot 
form  any  plausible  conjecture  as  to  this  proportion, 
much  less  appreciate  it  numerically,  we  cannot  attempt 
any  precise  estimation  of  the  comparative  probabilities. 
But  of  this  we  are  sure,  that  the  detection  of  an 
unknown  law  of  nature— of  some  previously  unrecog- 
nised constancy  of  conjunction  among  phenomem^— 
is  no  uncommon  event.  If,  therefore,  the  number 
of  instances  in  which  a  cdncidence  is  observed,  over 
and  above  chat  which  would  arise  on  the  average 
from  the  mere  concurrence  of  chances,  be  such  that 
so  great  an  amount  of  coincidences  from  accident 
alone  would  be  an  extremely  uncoinmon  event;  we 
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hare  reason  to  conclude  that  the  coinddence  U  the 
effect  of  caneatioa,  and  may  be  received  (subject 
to  correction  from  further  experience)  as  an  empi- 
rical bw.  Further  than  this,  in  point  of  precision, 
we  cannot  go ;  nor,  in  most  cases,  Is  greater  precision 
leqoired,  for  the  solution  of  any  practical  doubt. 
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Chapteh  XIX. 

OP  THE  EXTENSION  OP  DERIVATIVE  LAWS  TO 
ADJACENT  OASEa 

^  1.  We  have  had  frequent  occasion  to  notice  the 
inferior  generality  of  derivative  laws,  compared  with 
the  ultimate  laws  from  which  they  are  derived.  This 
inferiority,  which  affects  not  only  the  extent  of  the 
propositions  themselves,  but  their  degree  of  certainty 
within  that  extent,  is  most  conspicuous  in  the  unifor- 
mities of  coexistence  and  sequence  obtaining  between 
effects  which  depend  ultimately  upon  different  pri- 
meval causes.  Such  uniformities  will  only  obtain 
where  there  exists  the  same  collocation  of  those  pri- 
meval causes.  If  the  collocation  varies,  though  the 
laws  themselves  remain  the  same,  a  totally  different 
set  of  derivative  uniformities  may>  and  generally  will, 
be  the  result. 

Even  where  the  derivative  uniformity  is  between 
different  effects  of  the  same  cause,  it  will  by  no  means 
obtain  as  universally  as  the  law  of  the  cause  itself.  If 
a  and  b  accompany  or  succeed  one  another  as  efl^cts 
of  the  cause  A,  it  by  no  mean&  follows  that  A  is  the 
only  cause  which  can  produce  them,  or  that  if  there 
be  another  cause,  as  B,  capable  of  producing  a,  it 
must  produce  b  likewise.  The  conjunction,  therefore, 
of  a  and  b,  perhaps  does  not  hold  universally,  but 
only  in  the  instances  iu  which  a  arises  from  A.  When 
it  is  produced  by  a  cause  other  than  A,  a  and  6  may 
be  dissevered.  Day  (for  example)  is  always  in  our 
experience  followed  by  night ;  but  day  is  not  the  cause 
of  night ;  both  are  successive  effects  of  a  common 
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cause,  the  periodical  passage  of  the  spectator  into  and 
oDt  of  tbe  earth's  shadow,  conseqaeDt  on  the  earth's 
rotation,  and  on  the  iUumioating  property  of  the  sun. 
U,  therefore,  day  is  ever  produced  by  a  different  cause 
or  set  of  causes  from  this,  day  will  not,  or  at  least  may 
not,  be  followed  by  night.  On  the  sun's  own  surface, 
for  instance,  this  may  be  the  case.- 

Finally,  even  when  the  derivative  uniformity  is 
itself  a  law  of  causation  (resulting  from  the  combi- 
nation of  several  causes,)  it  is  not  altogether  indepen- 
dent of  collocations.  If  a  cause  supervenes,  capable 
of  wholly  or  partially  counteracting  the  effect  of  any 
one  of  the  conjoined  causes,  the  effect  will  no  longer 
conform  to  the  derivative  law.  While,  therefore,  each 
ultimate  law  is  only  liable  to  frustration  from  one  set 
of  counteracting  causes,  the  derivative  law  is  liable  to 
it  from  several.  Now,  the  possibility  of  the  occur- 
lence  of  counteracting  causes  which  do  not  arise  from 
any  of  the  conditions  involved  in  the  law  itself, 
depends  on  the  original  collocations. 

It  is  true  that  (as  we  formerly  remarked)  laws  of 
causation,  whether  ultimate  or  derivative,  are,  in  most 
cases,  fulfilled  even  when  counteracted;  the  cause  pro- 
duces its  effect,  though  that  effect  is  destroyed  by 
something  else.  That  the  effect  may  be  frustrated,  is, 
therefore,  no  objection  to  the  universality  of  the  law 
of  causation.  But  it  is  an  objection  to  the  univer- 
sality of  the  sequences  or  coexistences  of  effects, 
which  con^Mise  the  greater  part  of  the  derivative  laws 
flowing  from  laws  of  causation.  When,  from  the  law  of 
a  certain  combination  of  causes,  there  results  a  certain 
csder  in  the  ^ects ;  as  from  the  combination  of  a 
Bingle  sun  with  the  rotation  of  an  opaque  body  round 
its  axis,  there  results,  on  the  whole  surface  of  that 
opaque  body,  an  alternation  of  day  and  night ;  then  if 

DC,  zecbvGoOgIC 


88  INDUCTION. 

we  suppose  one  of  the  combined  cauBes  counteracted, 
the  rotation  stopped,  the  sun  extinguished,  or  a  second 
sun  superadded,  the  truth  of  that  particular  law  of 
causation  is  in  no  way  affected ;  it  is  still  true  that 
one  sun  shining  upon  an  opaque  revolving  body  will 
alternately  produce  day  and  night ;  but  since  the  sua 
no  longer  does  shine  upon  such  a  body,  the  derivative 
uniformity,  the  succession  of  day  and  night  on  the 
given  planet,  is  no  longer  true.  Those  derivative  uni- 
formities, therefore,  which  are  not  laws  of  causaUon, 
are  (except  in  the  rare  case  of  their  depending  upon 
one  cause  alone,  not  upon  a  combination  of  causes,) 
always  more  or  less  contii^nt  upon  collocations; 
and  are  hence  subject  to  the  characteristic  infirmity 
of  empirical  laws,  that  of  being  admissible  only  where 
the  collocations  are  known  by  experience  to  be  such 
as  are  requisite  for  the  truth  of  the  law,  that  is,  only 
within  the  conditions  of  time  and  place  confirmed  by 
actual  observation. 

$  2.  This  principle,  when  stated  in  general  terms, 
seems  clear  and  indisputable;  yet  many  of  the  ordi- 
nary judgments  of  mankind,  the  propriety  of  which 
is  not  questioned,  have  at  least  the  semblance  of  being 
inconsistent  with  it.  On  what  grounds,  it  may  be 
asked,  do  we  expect  that  the  sun  will  rise  to-morrow? 
Is  to-morrow  within  the  limits  of  time  comprehended 
in  our  observations  ?  They  have  extended  over  some 
thousands  of  years  past,  but  do  they  include  the 
future  ?  Yet  we  infer  with  confidence  that  the  son 
will  rise  to-morrow ;  and  nobody  doubts  that  we  are 
entitled  to  do  so.  Let  us  (insider  what  is  the  war- 
rant for  this  confidence. 

In  the  example  in  question,  we  know  the  causes 
upon  which  the  derivative  uniformity  depends.    They 
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are,  the  sun  giving  out  I^ht,  the  earth  in  a  state  of 
rotation  and  intercepting  light.  The  induction  which 
showB  these  to  be  the  real  causes,  and  not  merely 
piior  effects  of  a  common  cause,  being  complete  and 
irrefragable;  the  only  circumstances  which  could 
defeat  the  derivatiTe  law  are  such  as  would  destroy 
or  counteract  one  or  other  of  the  combined  causes. 
While  the  caoses  exist,  and  are  not  counteracted,  the 
effect  will  continue.  If  they  exist  and  are  not  coun- 
teracted to-morrow,  the  sun  will  rise  to-morrow. 

Since  the  causes,  namely  the  sun  and  the  earth, 
the  one  in  the  state  of  giving  out  light,  the  other 
in  a  state  of  rotation,  will  exist  until  something 
destroys  them ;  all  depends  upon  the  pFobabilities  of 
their  destruction,  and  upon  those  of  their  counterac- 
tion. We  know  by  observation  (omitting  the  inferen- 
tial proofs  of  an  existence  for  thousands  of  ages  ante- 
rior,) that  these  phenomena  have  continued  for  five 
thousand  years.  Within  that  time  there  has  existed 
DO  cause  sufficient  to  diminish  them  appreciably ;  nor 
which  has  counteracted  their  effect  in  any  appreciable 
degree.  The  chance,  therefore,  that  the  sun  may  not 
rise  to-morrow,  amoimts  to  the  chance  that  some 
cause,  which  has  not  manifested  itself  in  the  smallest 
d^ree  during  five  thousand  years,  will  exist  to-morrow 
in  such  intensity  as  to  destroy  the  sim  or  the  earthy 
the  Bun's  light  or  the  earth's  rotation,  or  to  produce 
an  immense  disturbance  in  the  effect  resulting  from 
those  causes. 

Now,  if  such  a  cause  will  exist  to-morrow,  or  at 
any  future  time,  some  cause,  proximate  or  remote,  of 
that  cause  must  exist  now;  and  must  have  existed 
daring  the  whole  of  the  five  thousand  years.  If, 
therefore,  the  sun  do  not  rise  to-morrow,  it  will  be 
hecause  some  cause  has  existed,  the  effects  of  which, 
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though  during  five  thousand  years  they  have  not 
amounted  to  a  perceptible  quantity,  will  in  one  day 
become  overwhelmiog.  Since  this  cause  has  not  been 
recognised  during  such  an  interral  of  time,  by 
observers  stationed  on  our  earth,  it  must,  if  it  exifit, 
be  either  some  agent  whose  effects  develope  them- 
selves gradually  aid  very  slowly,  or  one  which  existed 
in  regions  beyond  our  observation,  and  is  now  on  the 
point  of  arriving  in  ooi  part  of  the  universe.  Now 
all  causes  which  we  have  experience  of,  act  according 
to  laws  incompatible  with  the  supposition  that  their 
effects,  after  accumulating  so  slowly  as  to  be  imper- 
ceptible for  five  thousand  years,  should  start  into 
immensity  in  a  single  day.  No  mathematical  law  of 
proportion  between  an  eSscl  and  the  quantity  or  rela- 
tions of  its  cause,  could  produce  such  contradictory 
results.  The  sudden  developement  of  an  effect,  of 
which  there  was  no  previous  trace,  always  arises  from 
the  fx>ming  together  of  several  distinct  causes,  not 
previously  conjoined ;  but  if  such  sudden  conjunction 
is  destined  to  take  place,  the  causes,  or  their  causes, 
must  have  existed  during  the  entire  five  thousand 
years;  and  their  not  having  once  come  together  during 
that  period,  shows  how  rare  that  particular  combina- 
tion is.  We  have,  therefore,  the  warrant  of  a  rigid 
induction  for  considering  it  probable,  in  a  degree 
undistinguiahable  from  certainty,  that  the  known 
conditions  requisite  for  the  son's  rising  will  exist 
to-morrow. 

$.3.  But  this  extension  of  derivative  laws,  not 
causative,  beyond  the  limits  of  observation,  can  only  be 
to  adjacent  cases.  If  instead  of  to-morrow  we  had 
sud  this  day  twenty  thousand  years,  the  iiiductions 
would  have  been  anything  but  conclusive.    That  a 
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cause  T^chj  in  opposition  to  very  powerful  causes, 
produced  no  perceptible  effect  during  five  thousand 
jrears,  should  produce  a  very  considerable  one  by  the 
ead  of  twenty  thousand,  has  nothing  in  it  which  is 
not  in  conformity  with  our  experience  of  causes.  We 
know  many  agents,  the  e%ct  of  which  in  a  short 
period  does  not  amount  to  a  perceptible  quantity,  but 
by  Bccumuhiting  for  a  much  longer  period  becomes 
coQsiderable.  Besides,  looking  at  the  immense  multi- 
bide  of  the  heavenly  bodies,  their  vast  distances} 
and  the  rapidity  of  the  motion  of  such  of  them  as  are 
koown  to  move,  it  is  a  supposition  not  at  all  con- 
tradictory to  experience  that  some  body  may  be  in 
Dwtion  towards  us,  or  we  towards  it,  within  the  limits 
of  whose  influence  we  have  not  come  during  five 
tboosand  years,  but  which  in  twenty  thousand  more 
may  be  producdi^  effects  upon  us  of  the  most  ^tra- 
ordioary  kind.  Or  the  fact  which  is  capable  of  pre- 
venting sunrise  may  be,  not  the  cumulative  effect  of 
one  cause,  but  some  new  combination  of  causes; 
and  the  chances  favourable  to  that  combination, 
though  they  have  not  produced  it  once  in  five  thou- 
sand yearsi  may  produce  it  once  in  twenty  thousand. 
So  that  the  inductions  which  authorize  us  to  expect 
future  events,  grow  weaker  arid  weaker  the  further 
we  look  into  the  future,  and  at  length  become  inap- 
preciable. 

We  have  considered  the  probabilities  of  the  sun's 
rising  to-morrow,  as  derived  from  the  real  laws,  that 
is,  from  the  laws  of  the  causes  on  which  that  unifor-f 
mity  is  dependent.  Let  ua  now  consider  how  the 
matter  w;ould  have  stood  if  the  uniformity  had  been 
known  only  as  an  empirical  law ;  if  we  had  not  been 
aw!ue  that  the  sun's  light,  and  the  earth's  rotation  (or 
the  sun's   motion),  were   the   causes  on  which  the 
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periodical  occurrence  of  sunrise  depends.  We  could 
bare  extended  this  empirical  law  to  cases  adjacent  in 
time,  though  not  to  so  great  a  distance  of  time  as 
we  can  now.  Having  evidence  that  the  effects  had 
remained  unaltered  and  been  punctually  conjoined 
for  five  thousand  years,  we  could  infer  that  the 
unknown  causes  on  which  the  conjunction  is  de- 
pendent had  existed  undiminished  and  uncounteracted 
during  the  same  period.  The  same  conclusions,  there- 
fore, would  follow  as  in  the  preceding  case }  except 
that  we  should  only  know  that  during  five  thousand 
years  nothing  had  occurred  to  defeat  perceptibly  this 
particular  effect ;  while,  when  we  know  the  causes, 
we  have  the  additional  assurance,  that  during  that 
interval  no  such  change  has  been  noticeable  in  the 
causes  themselves,  as  by  any  degree  of  multiplication 
or  length  of  continuance  could  defeat  the  effect. 

To  this  must  be  added,  that  when  we  know  the 
causes,  we  may  be  able  to  judge  whether  there  exists 
any  known  cause  capable  of  counteracting  them :  while 
as  long  as  they  are  unknown  we  cannot  be  sure  but  that 
if  we  did  know  them,  we  could  predict  thdr  destruc- 
tion from  causes  actually  in  existence.  A  bedridden 
savage,  who  had  never  seen  the  cataract  of  Nit^ara, 
but  who  lived  within  hearing  of  it,  might  imagine 
that  the  sound  he  heard  would  endure  for  ever ;  but 
if  he  knew  it  to  be  the  effect  of  a  rush  of  waters  over 
a  barrier  of  rock  which  is  progressively  wearing 
away,  he  would  know  that  within  a  number  of  ages 
which  may  be  calculated,  it  will  be  heard  no  more. 
In  proportion,  therefore,  to  our  ^orance  of  the 
causes  on  which  the  empirical  law  depends,  we  can 
be  less  assured  that  it  will  continue  to  hold  good ;  and 
the  further  we  look  into  futurity,  the  less  improbaUe 
is  it  that  some  one  of  the  causes,  whose  coexistence 
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gives  rise  to  the  derivative  imiformity,  may  be  de- 
stroyed or  counteracted.  With  every  prolongation 
of  time  the  chances  multiply  of  such  an  event,  that  is 
to  say,  its  non-occurrence  hitherto  becomes  a  less 
guarantee  of  its  not  occurring  within  the  given  time. 
If,  tbeOj  it  is  only  to  cases  which  in  point  of  time 
are  adjacent  (or  nearly  adjacent)  to  those  which  we 
bare  actually  observed,  that  any  derivative  law,  not 
of  causation,  can  be  extended  wiUi  an  assurance  equi- 
valent to  certainty,  much  more  is  this  true  of  a  merely 
empirical  law.  Happily,  for  the  purposes  of  life  it  is 
to  such  cases  alone  that  we  can  almost  ever  have 
occasion  to  extend  tiiem. 

In  respect  of  place,  it  might  seem  that  a  merely 
empirical  law  could  not  be  extended  even  to  adjacent 
cases;  that  we  could  have  no  assurance  of  its  being  true 
in  any  place  where  it  has  not  been  specially  observed. 
The  past  duration  of  a  cause  is  a  guarantee  for  its 
future  existence,  unless  something  occurs  to  destroy 
it;  but  the  existence  of  a  cause  in  one  or  any  number 
of  places,  is  no  guarantee  for  its  existence  in  any  other 
place,  since  there  is  no  uniformity  in  the  collocations 
of  primeval  causes.  When,  therefore,  an  empirical 
law  is  extended  beyond  the  local  limits  within  which 
it  has  been  found  true  by  observation,  the  cases  to 
which  it  is  thus  extended  mnst  be  such  as  are  pre- 
sumably within  the  influence  of  the  same  individval 
agents.  l{  we  discovered  a  new  planet  within  the 
Icnown  bounds  of  the  solar  system  (or  even  beyond 
those  bounds,  but  indicating  its  connexion  with  the 
system  by  revolving  round  the  sua),  we  might  conclude, 
with  great  probability,  that  it  revolves  upon  its  axis. 
For  all  the  known  planets  do  so;  and  this  uniformity 
points  to  some  common  cause,  antecedent  to  the  first 
records  of  asttronomical  observation.-  and  although  the 
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nature  of  this  cause  can  only  be  matter  of  conjecture, 
yet  if  it  be,  as  is  not  unlikely  (and  as  t<aplace's 
theory  suggests,)  one  and  the  same  individual  impulse 
given  to  all  the  bodies  at  once,  that  cause,  acting  at 
the  extreme  points  of  the  space  occupied  by  the  sun 
and  planets,  must,  unless  defeated  by  some  counteract- 
ing cause,  have  acted  at  every  intermediate  point,  and 
probably  somewhat  beyond;  and  therefore  acted,  in 
all  probability,  upon  the  supposed  newly-discovered 
planet. 

When,  therefore,  effects  which  are  always  found 
conjoined,  can  be  traced  with  any  probability  to  an 
identical  (and  not  merely  a  similar)  origin,  we  may 
with  great  probabihty  extend  the  empirical  law  of 
their  conjunction  to  all  places  within  the  extreme 
local  boundaries  within  which  the  fact  has  been 
observed ;  subject  to  the  possibility  of  counteracting 
causes  in  some  portion  of  the  field.  Still  more  con- 
fidently  may  we  do  so  when  the  law  is  not  merely  em- 
pirical; when  the  phenomena  which  we  find  conjoined 
are  eflects  of  ascertained  causes,  from  the  laws  of 
which  the  conjunction  of  their  effects  is  deducible. 
In  that  case,  we  majj  both  extend  tiie  derivative  um- 
fbrmity  over  a  larger  space,  and  with  less  deduction 
for  the  chance  of  counteracting  causes.  The  first, 
because  insteiul  of  the  local  boundaries  of  our  obser- 
vation of  the  fact  itself,  we  may  include  the  extreme 
boundaries  of  the  ascertained  influence  of  its  causes. 
Thus  the  succession  of  day  and  night,  we  know,  holds 
true  of  all  the  bodies  of  the  solar  system  except  the 
sun  himself;  but  we  know  this  only  because  we  are 
acquainted  with  the  causes;  if  we  were  not,  we  could 
not  extend  the  proposition  beyond  the  orbits  of  the 
earth  and  moon,  at  both  extremities  of  which  we 
have  the  evidence  of  observation  for  its  truth.    With 


EXTENSION  OF  LAWS  TO  ADJACENT  CASES.  95 

respect  to  the  probability  of  counteracting  causes,  it 
has  been  seen  that  this  calls  for  a  greater  abatement 
of  confidence,  in  proportion  to  our  ignorance  of  the 
causes  on  which  the  phenomena  depend.  On  both 
accounts,  therefore,  a  derivative  law  which  we  know 
bov  to  resolve,  is  susceptible  of  a  greater  extension 
to  cases  adjacent  in  place,  than  a  merely  empirical 
lav. 
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OF  ANALOGY. 

$  1 .  The  word  Analogy,  as  the  name  of  a  mode 
of  reasoning,  is  generally  taken  for  some  kind  of 
argument  supposed  to  be  of  an  inductive  nature,  bat 
not  amounting  to  a  complete  induction.  There  is  no 
word,  howeTer,  which  is  used  more  loosely,  or  in  a 
greater  variety  of  senses  than  Analogy.  It  sometimes 
stands  for  arguments  which  may  be  examples  of  the 
most  rigid  Induction.  Archbishop  Whately,  for  in- 
stance, following  Fei^son  and  other  writers,  defines 
Analogy  conformably  to  its  primitive  acceptation,  that 
which  was  given  to  it  by  mathematicians.  Resem- 
blance of  Relations.  Id  this  sense,  when  a  country 
which  has  sent  out  colonies  is  termed  the  mother 
country,  the  expression  is  analogical,  signifying  that 
the  colonies  of  a  country  stand  in  the  same  relation  to 
her  in  which  children  stand  to  their  parents.  And  if 
any  inference  be  drawn  from  this  resemblance  of  rela- 
tions, as,  for  instance,  that  the  same  obedience  or 
affection  is  due  from  colonies  to  the  mother  country 
which  is  due  from  children  to  a  parent,  this  is  called 
reasoning  by  analogy.  Or  if  it  be  ai^ed  that  a 
nation  is  most  beneficially  governed  by  an  assembly 
elected  by  the  people,  from  the  admitted  fact  that 
other  associations  for  a  common  purpose,  such  as 
joint  stock  companies,  are  best  managed  by  a  com- 
mittee choseu  by  the  parties  interested ;  this  is  an 
argument  from  analogy  in  Archbishop  Whately's  sense, 
because  its  foundation  is  not,  that  a  nation  is  like  a 
joint  stock  company,  or  Parliament  Uke  a  board  of 
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directors,  but  that  Parliament  stands  in  the  samft 
relation  to  the  nation  in  which  a  board  of  directors 
stands  to  a  joint  stock  company.  Now,  in  an  argu- 
ment of  this  nature,  there  is  no  inherent  inferiority  of 
conclusiveness.  like  other  arguments  from  resem- 
Uaace,  it  may  amount  to  nothing,  or  it  may  be  a 
perfect  and  conclusive  induction.  The  circumstance 
in  wliich  the  two  cases  r^^mble.  may  be  capable  of 
being  shown  to  be  the  material  circumstance ;  to  be 
that  on  which  all  the  consequences,  necessary  to  be 
taken  into  account  in  the  particular  discussion,  depend, 
hi  the  case  in  question,  the  resemblance  is  one  of 
relation ;  the  fimdamentum  relationia  being  the  manage* 
ment,  by  a  few  persona,  of  affairs  in  which  a  much. 
greater  number  are  interested  along  with  them.  Now, 
some  may  contend  that  this  circumstance  which  is 
common  to  the  two  cases,  and  the  various  conse- 
qtiraices  which  follow  from  it,  have  the  chief  share  in 
determining  all  those  effects  which  make  up  what  we 
term  good  or  bad  administration.  If  they  can  esta- 
blish this,  their  argument  has  the  force  of  a  rigid 
induction :  if  they  cannot,  they  are  said  to  have  Mled 
in  proving  the  analogy  between  the  two  cases;  a  mode 
of  speech  which  implies  that  when  the  analogy  can 
be  proved,  the  argument  founded  upon  it  cannot  be 
redsted. 

\2.  It  is  on  the  whole  more  usual,  however,  to 
eitead  the  name  of  analogical  evidence  to  arguments 
from  any  sort  of  resemblance,  provided  they  do  not 
amount  to  a  complete  induction;  without  peculiarly 
distinguishing  resemblance  of  relations.  Analogical 
reasoning,  in  this  sense,  may  be  reduced  to  the  follow- 
ing formula:  Two  things  resemble  each  other  in  one 
OT  more  respects ;  a  certain  proposition  is  true  of  the 
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one ;  therefore  it  U  true  of  the  other.  But  we  have 
here  nothing  by  wtiich  to  discriminate  analogy  from 
induction,  since  this  type  will  serve  for  all  reasoning 
from  experience.  In  the  most  rigid  induction,  equally 
with  the  faintest  analogy,  we  conclude  because  A 
resembles  B  in  one  or  more  properties,  that  it  does  so 
in  a  certain  other  property.  The  diiference  is,  that 
in  the  case  of  a  real  induction  it  has  been  previously 
shown,  by  due  comparison  of  instances,  that  there  is  an 
invariable  conjunction  between  the  former  property  or 
properties  and  the  latter  property:  but  in  what  is  called 
analogical  reasoning,  no  such  conjunction  has  been 
made  out.  There  have  been  no  opportunities  of  putting; 
in  practice  the  Method  of  Difference,  or  even  the 
Method  of  Agreement;  but  we  conclude  (and  that  is 
all  which  the  argument  of  analogy  amounts  to)  that  a 
fact  m,  known  to  be  true  of  A,  is  more  likely  to  be  true 
of  B  if  B  agrees  with  A  in  some  of  its  properties  (even 
thongh  no  connexion  is  known  to  exist  between  m  and 
those  properties),  than  if  no  resemblance  at  all  could 
be  traced  between  B  and  any  other  thing  known  to 
possess  the  attribute  m. 

To  this  argument  it  is  of  course  requisite,  that  the 
properties  conunon  to  A  with  B  shall  be  merely  not 
known  to  be  connected  with  m;  they  must  not  be 
properties  known  to  be  unconnected  with  it.  If,  either 
by  processes  of  elimination,  or  by  deduction  from 
previous  knowledge  of  the  laws  of  the  properties  in 
question,  it  can  be  concluded  that  they  have  nothing  to 
do  with  m,  the  argument  of  analogy  is  put  out  of  court. 
The  supposition  must  be,  that  m  is  an  effect,  really 
dependent  upon  some  property  of  A,  but  we  know  not 
upon  which.  We  cannot  point  out  any  of  the  pro- 
perties of  A,  which  is  the  cause  of  m,  or  united  with 
it  by  any  law.     After  rejecting  all  which  we  know  to 


bare  nothing  to  do  with  it,  there  remain  several 
between  which  we  are  unable  to  decide;  of  which  re- 
maining properties,  B  possesses  one  or  more.  This| 
accordingly,  we  consider  as  affording  grounds,  of  more 
or  less  weight,  for  concluding  by  analogy  that  B  p08- 
sesses  the  attribute  m. 

There  can  be  no  doubt  that  every  such  resem- 
blance which  can  be  pointied  out  between  B  and  A, 
affinds  some  degree  of  probability,  beyond  what  would 
otherwise  exist,  in  favour  of  the  conclusion  drawn 
from  it.  If  B  resembled  A  in  all  its  ultimate  pro- 
perties, its  possessing  the  attribute  m  would  be  a 
certainty,  not  a  probability:  and  every  resemblance 
which  can  be  shown  to  exist  between  them,  places  it 
by  so  much  the  nearer  to  that  point.  If  the  resem- 
blance be  in  an  ultimate  property,  there  will  be  resem- 
blance in  all  the  derivative  properties  dependent  on 
that  ultimate  property,  and  of  these  m  may  be  one. 
If  the  resemblance  be  in  a  derivative  property,  there 
is  reason  to  expect  resemblance  in  the  ultimate  pro- 
perty on  which  it  depends,  and  in  the  other  derivative 
properties  dependent  upon  the  same  ultimate  pro- 
perty. Every  resemblance  which  can  be  shown  to 
exist,  affords  ground  for  expecting  an  indefinite 
namber  of  other  resemblances :  the  particular  resem- 
blance sought  will,  therefore,  be  oftener  found  among 
thJDgs  thus  known  to  resemble,  than  amoi^  things 
between  which  we  know  of  no  resemblance*. 


*  There  was  no  gie&ter  fonndation  tlian  this  for  Newton's  cele- 
brated conjecture  that  the  diamond  was  coinbustible.  He  grounded 
hii  gofm  upon  the  very  high  refracting  power  of  the  diamond, 
romparatively  to  its  density;  a  peculiarity  which  had  been  observed 
to  esirt  in  combustible  Bubatances;  and  on  similar  grounds  he  con^ 
jdctarrd  that  water,  though  not  combustible,  contained  a  oom- 
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For  example,  I  might  infer  that  there  are  probably 
inhabitants  in  the  moon,  because  there  are  inhabitants 
on  the  earth,  in  the  sea,  and  in  the  air :  and  this  is 
the  evidence  of  analogy.  The  circumstance  of  having 
inhabitants  is  here  assumed  not  to  be  an  ultimate 
property,  but  (as  it  is  reasonable  to  suppose)  a  conse- 
quence of  other  properties;  and  depending,  therefore, 
in  the  case  of  our  earth,  upon  some  of  its  properties 
as  a  portion  of  the  universe,  but  upon  which  of  those 
properties  we  know  not.  Now,  the  moon  resembles 
the  earth  in  being  a  solid,  opaque,  nearly  spherical 
substance;  containing  active  volcanoes ;  receiving  heat 
and  light  from  the  sun,  in  about  the  same  quantity  as 
our  earth;  revolving  on  its  axis;  whose  materials  gra- 
vitate, and  which  obeys  all  the  various  laws  resulting 
from  that  property.  And  I  think  no  one  will  deny 
that  if  this  were  all  that  was  known  of  the  moon,  the 
existence  of  inhabitants  in  that  luminary  would  derive 
from  these  various  resemblances  to  the  earth,  a  greater 
degree  of  probability  than  it  would  otherwise  have: 
although  the  amount  of  the  augmentation  it  would  be 
ridiculous  to  attempt  to  estimate. 

If,  however,  every  resemblance  proved  between  B 
and  A,  in  any  point  not  known  to  be  immaterial  with 
respect  to  m,  forms  some  additional  reason  for  pre- 
suming that  B  has  the  attribute  m;  it  is  clear,  i  con- 


bustible  infrredient.  Experiment  baying  subsequently  shown  that 
in  both  instances  he  ]^ — i^il  riul't.  the  prophecy  is  considered  to 
have  done  great  honour  to  his  scientific  sagacity;  but  it  is  to  this 
day  uncertain  whether  the  praise  was  merited;  whether  the  gaeai 
was,  in  truth,  what  there  are  so  many  examples  of  in  the  history  of 
•cience,  a  for-sighted  anticipation  of  a  law  afterwards  to  be  dis- 
covered. The  progress  of  science  has  not  hitherto  shown  gronnd 
for  believing  that  there  is  any  real  connexion  between  combosti- 
bility  and  a  high  refracting  power. 
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trOf  that'  every  dissimilarity  which  can  be  proved 
between  them,  furnishes  a  counter-probability  of  the 
same  nature  on  the  other  side.  It  is  not  indeed 
impossible  that  different  ultimate  properties  may,  in 
some  particular  instances,  produce  the  same  deriva- 
tire  property;  but  on  the  whole  it  is  certain  that 
tfaiDgs  which  difi«r  in  their  ultimate  properties,  will 
diKr  at  least  as  much  in  the  ^^egate  of  their  deri- 
vative properties,  and  that  the  differences  which  are 
unknown  will  on  the  average  of  cases  bear  some  pro- 
portion to  those  which  are  known.  There  wiU,  there* 
fore,  be  a  competition  between  the  known  points  of 
agreement  and  the  known  points  of  difference  in  A  and 
B ;  and  according  as  the  one  or  the  other  are  deemed 
to  preponderate,  the  probability  derived  from  analogy 
will  be  for  or  against  B's  having  the  property  m.  The 
moon,  for  instance,  agrees  with  the  earth  in  the  cir- 
cumstances already  mentioned;  but  differs  in  being 
smaller,  in  having  its  surface  more  unequal,  and  appa- 
rently volcanic  throughout,  in  having  no  atmosphere 
sufficient  to  refract  light,  no  clouds,  and  therefore  (it  is 
ioferentially  concluded)  no  water.  These  differences, 
considered  merely  as  such,  might  perhaps  balance 
the  resemblances,  so  that  analogy  would  afford  no  pre- 
sumption either  way.  But  considering  that  some  of 
the  circumstances  which  are  wanting  on  the  moon  are 
among  those  which,  on  our  earth,  are  found  to  be 
indispensable  conditions  of  animal  life,  we  may  con< 
dude  that  if  that  phenomenon  does  exist  in  the  moon, 
it  must  be  as  the  effect  of  causes  totally  different  from 
those  on  which  it  depends  here ;  as  a  consequence, 
therefore,  of  the  moon's  differences  from  the  earth, 
not  of  their  points  of  agreement.  Viewed  in  this 
light,  all  the  resemblances  which  exist  become  pre- 
sumptions against,  not  in  favour  of,  her  being  inha- 
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bited.  Since  life  cannot  exist  there  in  the  manner  in 
which  it  exists  here,  the  greater  the  resemblance  of 
the  Imiar  world  to  the  terrestrial  in  all  other  respects, 
the  less  reason  we  have  to  believe  that  it  can  contain 
life. 

There  are,  however,  other  bodies  in  our  system, 
between  which  and  the  earth  there  is  a  much  closer 
resemblance ;  which  possess  an  atmosphere,  clouds, 
consequently  water  (or  some  fluid  analogous  to  it,) 
and  even  ^ve  strong  indications  of  snow  in  their  polar 
regions  i  while  the  cold,  or  heat,  though  differing 
greatly  on  the  average  from  ours,  is,  in  some  parts  at 
least  of  those  planets,  possibly  not  more  extreme  than 
in  some  regions  of  our  own  which  are  habitable.  To 
balance  these  agreements,  the  ascertained  differences 
are  chiefly  in  the  average  light  and  heat,  velocity  of 
rotation,  intensity  of  gravity,  and  similar  circum- 
stances of  a  secondary  kind.  With  regard  to  these 
planets,  therefore,  the  aipiment  of  analogy  gives  a 
decided  preponderance  in  favour  of  their  resembling 
the  earth  in  any  of  its  derivative  properties,  such  as 
that  of  having  inhabitants ;  though,  when  we  consider 
how  immeasurably  maltitudinous  are  those  of  their 
properties  which  we  axe  entirely  ignorant  of,  compared 
with  the  few  which  we  know,  we  cannot  attach  more 
than  a  very  trifling  weight  to  any  considerations  of 
resemblance  in  which  the  known  elements  bear  so 
inconsiderable  a  proportion  to  the  unknown. 

Besides  the  competition  between  analogy  and 
diversity,  there  may  be  a  competition  of  conflicting 
analogies.  The  new  case  maybe  similar  in  some  of  its 
circumstances  to  cases  in  which  the  fact  m  exists,  but 
in  others  to  cases  in  which  it  is  known  not  to  exist. 
Amber  has  some  properties  in  common  with  vegetable, 
others  with  mineral  products.     A  painting,  of  un- 
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known  origin,  may  resemble,  in  certain  of  its  cfaaite- 
ters,  known  works  of  a  particular  master,  but  in 
othera  it  may  as  strikingly  resemble  productions 
known  not  to-  be  his.  A  vase  may  bear  some  analogy 
to  works  of  Grecian,  and  some  to  those  of  Etruscan, 
or  Egyptian  art.  We  are  of  course  supposing  that  it 
does  not  possess  any  quality  which  has  been  ascer- 
tained, by  a  sufficient  induction,  to  be  a  conclusive 
mark  either  of  the  one  or  of  the  other. 

$  3.  Since  the  value  of  an  analogical  argument 
inferring  one  resemblance  from  other  resemblances 
without  any  antecedent  evidence  of  a  connexion 
between  them,  depends  upon  the  extent  of  ascertained 
resnnblance,  compared  first  with  the  amount  of  ascer- 
tained  difference,  and  next  with  the  extent  of  the 
unexplored  region  of  unascertained  properties ;  it  fol- 
k)ira  that  where  the  resemblance  is  very  great,  the 
ascertained  difference  very  small,  and  our  knowledge 
of  the  subject-matter  tolerably  extensive,  the  argu- 
nient  firom  analogy  may  approach  in  strength  very 
near  to  a  valid  induction.  If,  after  much  observation 
of  B,  we  find  that  it  agrees  with  A  in  nine  out  of  ten 
of  its  known  properties,  we  may  conclude  with  a 
probability  of  nine  to  one,  that  it  will  possess  any 
given  derivative  property  of  A.  If  we  discover,  for 
example,  an  miknown  animal  or  plant,  resembling 
dosely  some  known  one  in  the  greater  number  of  the 
properties  we  observe  in  it,  but  differing  in  some  few, 
we  may  reasonably  »pect  to  find  in  the  unobserved 
ransinder  of  its  properties,  a  general  agreement  with 
those  of  the  former ;  but  also  a  difference,  correspond- 
ing proportionaUy  to  the  amount  of  observed  diver- 
sity. 

It  thus  appears  that  the  conclusions  derived  from 
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imalogy  are  ooly  of  any  considerable  value,  when  the 
case  to  which  we  reason  is  an  adjacent  case ;  adjacent, 
not  as  before,  in  place  or  time,  but  in  circumstances. 
In  the  case  of  effects  of  which  the  causes  are  imper- 
fectly or  not  at  all  known,  when  consequently  the 
observed  order  of  their  occurrence  amounts  only  to  an 
empirical  law,  it  often  happens  that  the  conditions 
which  have  coexisted  whenever  the  effect  was  ob- 
served, have  been  very  numerous.  Now  if  a  new 
case  presents  itself,  in  which  all  these  conditions  do 
not  exist,  but  the  far  greater  part  of  them  do,  some 
one  or  a  few  only  being  wanting ;  the  inference  that 
the  effect  will  occur  notwithstanding  this  deficiency  of 
complete  resemblance  to  the  cases  in  which  it  has 
been  observed,  may,  although  of  the  nature  of  ana- 
logy, possess  a  high  degree  of  probability.  It  is 
hardly  necessary  to  add  that,  however  considerable 
this  probability  may  be,  no  competent  inquirer  into 
nature  will  rest  satisfied  with  it  when  it  is  possible  to 
obtain  a  complete  induction;  but  will  consider  the 
analogy  as  a  mere  guide-post,  pointing  out  the  direc- 
tion in  which  more  rigorous  investigations  should  be 
prosecuted. 

It  is  in  this  last  respect  that  considerations  of 
analogy  have  the  highest  philosophical  value.  The 
cases  in  which  analogical  evidence  affords  in  itself  any 
very  high  degree  of  probability,  are,  as  we  have  just 
observed,  only  those  in  which  the  resemblance  is  very 
close  and  extensive;  but  there  is  no  analogy,  however 
feint,  which  may  not  be  of  the  utmost  value  in  sug- 
gesting experiments  or  observations  that  may  lead  to 
more  positive  conclusions.  When  the  agents  and 
their  effects  are  out  of  the  reach  of  further  observation 
and  experiment,  as  in  the  speculations  already  alluded 
to  respecting  the  moon  and  planets,  such  slight  pro- 
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babilittes  are  no  more  than  an  interesting  theme  for 
the  pleasant  exercise  of  imagination;  but  any  sus- 
picion, however  sUght,  that  sets  an  ingenious  person 
at  work  to  contriTe  an  experiment,  or  that  affords  a 
reason  for  trying  one  experimeiit  rather  than  another, 
may  be  of  eminent  service  to  philosophy. 

On  this  ground,  notwithstanding  the  unfavourable 
judgment  which  I  have  concurred  with  M.  Comte  in 
passing  upon  those  scientific  hypotheses  (when  consi- 
dered as  positive  doctrines)  which  are  unsusceptible 
of  being  ultimately  brought  to  the  test  of  actual  induc- 
tion, such  for  instance  as  the  two  theories  of  light, 
the  emission  theory  of  the  last  century,  and  the 
undulatory  theory  which  predominates  in  the  present; 
I  am  yet  unable  to  agree  with  M.  Comte  in  consider- 
ii^  those  hypotheses  to  be  worthy  of  entire  disregard. 
As  is  well  said  by  Hartley  (and  concurred  in  by  a 
philosopher  in  general  so  diametrically  opposed  to 
Hartley's  views  as  Dugald  Stewart],  "any  hypo- 
thesis that  has  so  much  plausibility  as  to  explain  a 
considerable  number  of  facts,  helps  us  to  digest  these 
^ts  in  proper  order,  to  bring  new  ones  to  light, 
and  make  expmmmta  ervcia  for  the  sake  of  future 
mqnirers*."  If  an  hypothesis  not  only  explains 
known  fects,  but  has  led  to  the  prediction  of  others 
previously  unknown,  and  since  verified  by  experience, 
the  laws  of  the  phenomenon  which  is  the  subject  of 
inquiry  must  bear  at  least  a  great  similarity  to  those 
of  the  class  of  phenomena  to  which  the  hypothesis 
assimilates  it ;  and  since  the  analogy  which  extends 
so  far  may  probably  extend  ftirther,  nothing  is  more 
likely  to  suggest  experiments  tending  to  throw  light 


*  Haktlet'b  ObtnatioTU  on  Man,  voL  i^  p.  16.  The  paeuge  U 
not  in  Priertley'B  cortuied  edition. 
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upon  the  real  properties  of  the  pheaomenoD,  than  the 
following  out  such  an  hypothesis.  But  to  this  end  it 
is  by  no  means  necessary  that  the  hypothesis  be  mis- 
taken for  a  scientific  truth.  On  the  contrary,  that 
illusion  is  in  this  respect,  as  in  every  other,  an  impe- 
diment to  the  progress  of  real  knowledge,  by  leading 
men  to  restrict  themselves  arbitrarily  to  the  particular 
hypothesis  which  ia  most  accredited  at  the  time, 
instead  of  looking  out  for  every  class  of  phenomena 
between  the  laws  of  which  and  those  of  the  given 
phenomenon  any  analogy  exists,  and  trying  all  such 
experiments  as  may  tend  to  the  discovery  of  ulterior 
analo^es  pointing  in  the  same  direction. 
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Cbaptie  XXI. 

OF  THE  EVIDENCE  OF  THE  LAW  OF  UNIVERSAL 

CAUSATION. 

§  I.  Wb  have  now  completed  our  review  of  the 
logical  processes  by  which  the  laws,  or  unifonnities, 
t^  the  sequences  of  phenomena,  and  those  uniformities 
in  their  coexistence  which  depend  upon  the  laws  of 
theb  sequence,  are  ascertained.  As  we  recognised  in 
the  commencement,  and  have  been  enabled  to  see 
more  clearly  in  the  progress  of  the  investigation,  the 
basis  of  all  these  logical  operations  is  the  universality 
of  the  law  of  causation.  The  validity  of  all  the 
InductiTe  Methods  depends  upon  the  assumption  that 
every  event,  or  the  beginning  of  every  phenomenon, 
most  have  some  cause;  some  antecedent,  upon  the 
existence  of  which  it  is  invariably  and  unconditionally 
(xmsequent.  In  the  Method  of  Agreement,  ibis  is 
obvious;  that  Method  avowedly  proceeding  on  the  sup- 
position, that  we  have  found  the  true  cause  so  soon  as 
ne  have  negatived  every  other.  The  assertion  is 
equally  true  of  the  Method  of  Difference.  That 
Method  authorizes  us  to  infer  a  general  law  irom  two 
instances ;  one,  in  which  A  exists  together  with  a 
moltitade  of  other  circumstances,  and  B  follows ; 
another,  in  wluch,  A  being  removed,  and  all  other 
circomstanceB  remaining  the  same,  B  is  prevented. 
Vfhat,  however,  does  this  prove?  It  proves  that  A, 
in  the  particular  instance,  cannot  have  had  any  other 
cause  than  B ;  but  to  conclude  from  this  that  A  was  the 
cause,  or  that  A  will  on  other  occasions  be  followed 
by  B,  is  only  allowable  on  the  assumption  that  B 
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must  have  some  cause;  that  among  its  antecedents  in 
any  single  iDstance  in  which  it  occurs,  there  must  be 
one  which  has  the  capacity  of  producing  it  at  other 
times.  This  being  admitted,  it  is  seen  that  in  the 
case  in  question  that  antecedent  can  be  no  other  than 
A ;  but,  that  if  it  be  no  other  than  A  it  must  be  A,  is 
not  proved,  by  these  instances  at  least,  but  taken  for 
granted.  There  is  no  need  to  spend  time  in  proving 
that  the  same  thing  is  true  of  the  other  Inductive 
Methods.  The  universality  of  the  law  of  causation  is 
assumed  in  them  all. 

But  is  this  assumption  warranted  ?  Doubtless  (it 
may  be  said)  most  phenomena  are  connected  as  effects 
with  some  antecedent  or  cause,  that  is,  are  never 
produced  unless  some  assignable  fact  has  preceded 
them:  but  the  very  circumstance  that  complicated 
processes  of  induction  are  sometimes  necessary,  shows 
that  cases  exist  in  which  this  regular  order  of  succes- 
sion is  not  apparent  to  our  first  and  simplest  appre- 
hension. If,  then,  the  processes  which  bring  these 
cases  within  the  same  category  with  the  rest,  require 
that  we  should  assume  the  universality  of  the  very 
Jaw  which  they  do  not  at  first  sight  appear  to  exem- 
pliiy,  is  not  this  a  real  petiiio  principii?  Can  we 
prove  a  proposition,  by  an  argument  which  takes  it 
for  granted?  And  if  not  so  proved,  on  what  evidence 
does  it  rest? 

For  this  difficulty,  which  I  have  purposely  stated 
in  the  strongest  terms  it  would  admit  of,  the  school  of 
metaphysicians  who  have  long  predominated  in  this 
country  find  a  ready  salvo.  They  affirm,  that  the 
universaUty  of  causation  is  a  truth  which  we  cannot 
help  believing ;  that  the  belief  in  it  is  an  instinct,  one 
of  the  laws  of  our  believing  faculty.  As  the  proof  of 
this,  they  say,  and  they  have  nothing  else  to  say,  that 
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eyerybody  does  believe  it ;  and  they  number  it  among 
the  propositions,  rather  numerous  in  their  catalogue, 
which  may  be  logically  argued  against,  and  per- 
haps cannot  be  logically  proved,  but  which  are 
of  h^er  authority  than  logic,  and  which  even  he 
who  denies  in  speculation,  shows  by  his  habitual 
practice  that  his  arguments  make  no  impression  upon 
himself. 

I  have  no  intention  of  entering  into  the  merits  of 
Ai&  question,  as  a  problem  of  transcendental  metaphy- 
Eicfi.  But  1  must  renew  my  protest  against  adducing 
as  evidence  of  the  truth  of  a  fact  in  external  nature, 
any  necessity  which  the  human  mind  may  be  con- 
ceived to  be  under  of  believing  it.  It  is  the  business 
of  human  intellect  to  adapt  itself  to  the  reahties  of 
things,  and  not  to  measure  those  realities  by  its  own 
capacities  of  comprehension.  The  same  quality  which 
fits  mankind  for  the  offices  and  purposes  of  their  own 
little  life,  the  tendency  of  their  belief  to  follow  their 
esperience,  incapacitates  them  for  judging  of  what  lies 
beyond.  Not  only  what  man  can  know,  but  what  he 
can  conceive,  depends  upon  what  he  has  experienced. 
Whatever  forms  a  part  of  all  his  experience,  forms  a 
part  also  of  all  his  conceptions,  and  appears  to  him 
tmiversal  and  necessary,  though  really,  for  aught  he 
knows,  having  no  existence  beyond  certain  narrow 
limits.  The  habit,  however,  of  philosophical  analysis, 
of  which  it  is  the  surest  effect  to  enable  the  mind  to 
command,  instead  of  being  commanded  by,  the  laws 
of  the  merely  passive  part  of  its  own  nature,  and 
irhich,  by  showing  to  us  that  things  are  not  necessa- 
rily connected  in  fact  because  their  ideas  are  con- 
De<^ed  in  our  minds,  is  able  to  loosen  innumerable 
associations  which  reign  despotically  over  the  undis- 
ciplined mind ;  this  habit  is  not  without  power  even 
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over  those  associations  which  the  philosophical  school 
of  which  I  have  been  speaking,  regard  as  connate 
and  instinctive.  I  am  convinced  that  any  one  accns- 
tomed  to  abstraction  and  analysis,  who  will  fairly 
exert  his  &culties  for  the  purpose,  will,  when  his 
imagination  has  once  learnt  to  entertain  the  notion, 
find  no  difficulty  in  conceiving  that  in  some  one  for 
instance  of  them  any  firmaments  into  which  sidereal 
astronomy  now  divides  the  universe,  events  may 
succeed  one  another  at  random,  without  any  fixed 
law ;  nor  can  anything  in  our  experience,  or  in  oar 
mental  nature,  constitute  a  sufficient,  or  indeed  any, 
reason  for  believing  that  this  is  nowhere  the  case. 
The  grounds,  therefore,  which  warrant  us  in  rejecting 
such  a  supposition  with  respect  to  any  of  the  phe- 
nomena of  which  we  have  experience,  must  be  sought 
elsewhere  than  in  any  supposed  necessity  of  our  intel- 
lectual faculties. 

As  was  observed  in  a  former  place*,  the  belief  we 
entertain  in  the  universality,  throughout  nature,  of  the 
law  of  cause  and  effect,  is  itself  an  instance  of  induc- 
tion; and  by  no  means  one  of  the  earliest  which  aay 
of  us,  or  which  mankind  in  general,  can  have  made. 
We  arrive  at  this  universal  law,  by  generalization  from 
many  laws  of  inferior  generality.  The  generalizing 
propensity,  which,  instinctive  or  not,  is  one  of  the 
most  powerful  principles  of  our  nature,  does  not 
indeed  wait  for  the  period  when  such  a  generalization 
becomes  strictly  legitimate.  The  mere  unreasoning 
propensity  to  expect  what  has  been  ol^en  experienced, 
doubtless  led  men  to  beheve  that  everything  had  a 
cause,  before  they  could  have  conclusive  evidence  of 
that  truth.    But  even  this  cannot  be  supposed  to  have 


•  Snpr*,  Tol.  i.,  p.  332. 
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happened  until  many  cases  of  causation,  or,  in  other 
words,  nutny  partial  uniformities  of  sequence,  had 
become  familiar.  The  more  obvious  of  the  particular 
unifbrmities  suggest  and  prove  the  general  uniformity, 
and  that  general  uniformity,  once  established,  enables 
us  to  prove  the  remainder  of  the  particular  unifor- 
mities of  which  it  is  made  up.  As,  however,  all 
rigorous  processes  of  induction  presuppose  the  general 
uniformity,  our  knowledge  of  the  particular  unifor- 
mities from  which  it  was  first  inferred  was  not,  of 
course,  derived  from  rigid  induction,  but  from  the  loose 
and  uncertmn  mode  of  induction  per  enumerationem 
lanplieem:  and  the  law  of  universal  causation,  being 
collected  from  results  so  obtained,  cannot  itself  rest 
upon  any  better  foundation. 

%  2.  This  opens  to  us  a  consMeration  of  very  great 
importance ;  namely,  that  induction  bv  simple  enume- 
ration, or,  in  other  words,  generalization  of  an  observed 
&ct  from  the  mere  absence  of  any  known  Instaoces  to 
the  contrary,  is  by  no  means  the  illicit  lo^cal  process  in 
all  cases  which  it  is  in  most.  It  is  delusive  and  insuffi- 
cient exactly  in  proportion  as  the  subject-matter  of  the 
observation  is  special  and  limited  in  extent.  As  the 
sphere  widens,  this  unscientific  method  becomes  less 
and  less  liable  to  mislead ;  and  the  most  universal 
class  of  truths,  the  law  of  causation  for  instance,  and 
the  principles  of  number  and  of  geometry,  are  duly 
and  satisfactorily  proved  by  that  method  alone,  nor 
are  they  susceptible  of  any  other  proof. 

With  respect  to  all  the  class  of  generalizations  of 
which  we  have  recently  treated,  the  uniformities  which 
depend  upon  causation,  the  truth  of  the  remark  just 
made  follows  by  obvious  inference  from  the  principles 
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laid  down  in  the  preceding  chapters.  When  a  fact 
has  been  observed  a  certain  number  of  times  to  be 
true,  and  is  not  in  any  instance  known  to  be  false;  if 
we  at  once  affirm  that  fact  as  an  universal  truth  or 
law  of  nature,  without  testing  it  by  any  of  the  four 
methods  of  induction,  nor  deducing  it  by  reasoning 
from  other  known  laws,  we  shall  in  general  err 
grossly:  but  we  are  perfectly  justified  in  affirming  it 
as  an  empirical  law,  true  within  certain  limits  of  time, 
place,  and  circumstance,  provided  the  number  of 
coincidences  is  greater  than  can  with  any  probability 
be  ascribed  to  chance.  The  reason  for  not  extending 
it  beyond  those  limits  is,  that  the  fact  of  its  holding 
true  within  them  may  he  a  consequence  of  collocations, 
which  cannot  be  concluded  to  exist  in  one  place 
because  they  exist  in  another ;  or  may  be  dependent 
upon  the  accidental  absence  of  counteracting  agencies, 
which  any  variation  of  time,  or  the  smallest  change  of 
circumstances,  may  possibly  bring  into  play.  If  we 
suppose,  then,  the  subject  matter  of  any  generaliza- 
tion to  be  so  widely  diffused  that  there  is  no  time,  no 
place,  and  no  combination  of  circumstances,  hut  must 
afford  an  example  either  of  its  truth  or  of  its  falsity, 
and  if  it  be  never  found  otherwise  than  true,  its  truth 
cannot  depend  upon  any  collocation,  unless  such  as 
exist  at  all  times  and  places ;  nor  can  it  be  frustrated 
by  any  counteracting  agencies,  unless  by  such  as 
never  actually  occur.  It  is,  therefore,  an  empirical 
law  coextensive  with  all  human  experience ;  at  which 
point  the  distinction  between  empirical  laws  and  laws 
of  nature  vanishes,  and  the  proposition  takes  its  place 
in  the  highest  order  of  truths  accessible  to  science. 
Such  a  character  strictly  belongs  to  the  law  of 
universal  causation,  and  to  the  ultimate  principles  of 
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Dtatbematics.  The  induction  by  which  they  are  esta- 
blished is  of  that  kind  which  can  establish  nothing  but 
empirical  laws :  an  empirical  law,  however,  of  which 
the  troth  is  exempU6ed  at  every  moment  of  time  and 
ia  every  variety  of  place  or  circumstance,  has  an 
erideoce  which  surpasses  that  of  the  most  rigid 
induction,  even  if  the  foundation  of  scientific  induc- 
tioa  were  not  itself  laid  (as  we  have  seen  that  it  is)  in 
a  generalization  of  this  very  description. 

$  3.  With  respect  to  the  general  law  of  causation, 
it  does  appear  that  there  must  have  been  a  time  when 
the  universal  prevalence  of  that  law  throughout  nature 
could  not  have  been  affirmed  in  the  same  confident 
and  oaqualified  manner  as  at  present.  There  was  a 
time  when  many  of  the  phenomena  of  nature  must 
have  appeared  altogether  capricious  and  irregular,  not 
goremed  by  any  laws,  nor  steadily  consequent  upon 
any  causes.  Such  phenomena,  indeed,  were  com- 
numly,  in  that  early  stage  of  human  knowledge, 
ascribed  to  the  direct  intervention  of  the  will  of  some 
supernatural  being,  and  therefore  still  to  a  cause. 
This  shows  the  strong  tendency  of  the  human  mind 
to  ascribe  every  phenomenon  to  some  cause  or  other ; 
but  it  shows  also  that  experience  had  not,  at  that 
time,  pointed  out  any  regular  order  in  the  occurrence 
of  those  particular  phenomena,  nor  proved  them  to  be, 
as  we  now  know  that  they  are,  dependent  upon  prior 
phenomena  as  their  proximate  causes.  There  have 
been  sects  of  philosophers  who  have  admitted  what 
they  termed  Chance  as  one  of  tbe  agents  in  the  order 
of  nature,  by  which  certain  classes  of  events  were 
entirely  regulated;  which  could  only  mean  that  those 
events  did  not  occur  in  any  fixed  order,  or  depend 
upon  uniform  laws  of  causation.     Finally,  there  ia 
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one  class  of  pheDomena  which,  even  in  oar  own  day, 
at  least  one-half  of  the  speculative  world  do  not  admit 
to  be  governed  hy  causes ;  I  mean  haman  volitions. 
These  are  believed,  by  the  metaphysicians  who  espouse 
the  free-will  doctrine,  to  be  self-determining,  self- 
causing;  that  is,  not  caused  by  anything  external  to 
themselves,  not  determined  by  any  prior  fact.  It  is 
true  that  the  real  opinion  of  these  philosophers  does 
not  go  quite  so  far  as  their  words  seem  to  imply ;  they 
do  not  in  reality  claim  for  this  class  of  phenomeoa 
much  more  than  the  absence  of  that  mystical  tie 
which  the  word  necessity  seems  to  involve,  and  the 
existence  of  which,  even  in  the  case  of  inorganic 
matter,  is  but  an  illusion  produced  by  language.  But 
their  system  of  philosophy  does  not  the  less  prove 
that  the  existence  of  phenomena  which  are  not  rigo- 
rously consequent  upon  any  antecedents,  does  not 
necessarily,  even  in  the  present  state  of  our  experi- 
ence, appear  an  inadmissible  paradox. 

The  truth  is,  as  M.  Comte  has  well  pointed  out, 
that  (although  the  generalizing  propensity  must  have 
prompted  mankind  from  almost  the  beginning  of  their 
experience  to  ascribe  all  events  to  some  cause  more 
or  less  mysterious)  the  conviction  that  phenomena 
have  invariable  laws,  and  follow  with  regularity  cer- 
t^n  antecedent  phenomena,  was  only  acquired  gradually; 
and  extended  itself^  as  knowledge  advanced,  from  one 
order  of  phenomena  to  another,  beginning  with  those 
whose  laws  were  most  accessible  to  observation.  This 
progress  has  not  yet  attained  its  ultimate  point;  there 
being  still,  as  before  observed,  one  class  of  phenomena, 
the  subjection  of  which  to  invariable  laws  is  not  yet 
universally  recognised.  So  long  as  any^doubt  hung 
over  this  fundamental  principle,  the  various  Methods 
of  Induction  which  took  that  principle  for  granted 
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could  ooly  afford  results  which  were  admissible  con- 
ditionally; as  showing  what  kw  the  phenomenon  under 
investigation  must  follow  if  it  followed  any  fixed  law 
at  all.  Ah,  however,  when  the  rules  of  correct  induc- 
tion had  been  conformed  to,  the  result  obtained  never 
failed  to  be  verified  by  all  subsequent  experience; 
every  such  inductive  operation  had  the  effect  of 
extending  the  acknowledged  dominion  of  general 
laws,  and  bringing  an  additional  portion  of  the  experi- 
ence of  mankind  to  strengthen  the  evidence  of  the 
universality  of  the  law  of  causation:  until  now  at 
length  we  are  fbUy  warranted  in  considering  that 
law,  as  applied  to  all  phenomena  within  the  range  of 
human  observation,  to  stand  on  an  equal  footing  in 
respect  to  evidence  with  the  axioms  of  geometry 
itself. 

$  4.  I  apprehend  that  the  considerations  which 
give,  at  the  present  day,  to  the  proof  of  the  law  of 
uniformity  of  succession  as  true  of  all  phenomena 
without  exception,  this  character  of  completeness  and 
coaclusivenesB,  are  the  following: — Firsts  that  we 
now  know  it  directly  to  be  true  of  fiir  the  greatest 
number  of  phenomena;  that  there  are  none  of  which 
we  know  it  not  to  be  true,  the  utmost  that  can  be 
said  bang  that  of  some  we  cannot  positively  from 
direct  evidence  affirm  its  truth;  while  phenomenon 
after  phenomenon,  as  they  become  better  known  to 
us,  are  constantly  paasmg  from  the  latter  class  into 
the  former;  and  in  all  cases  in  which  that  transition 
has  not  yet  taken  place,  the  absence  of  direct  proof  is 
accounted  for  by  the  rarity  or  the  obscurity  of  the 
phenomena,  our  deficient  means  of  observing  them,  or 
the  logical  difficulties  arising  firom  the  complication  of 
13 
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the  circumstaDces  in  which  they  occur;  inBomuch 
that,  notwithBtaoding  as  rigid  a  dependence  upon  givea 
conditions  aa  exiBts  in  the  case  of  any  other  pheno- 
menon, it  was  not  likely  that  we  should  be  better 
acquainted  with  those  conditions  than  we  are.  Be* 
sides,  this  first  class  of  considerations  there  is  a  second, 
which  still  further  corrohorates  the  coDclusion,  and 
from  the  recognition  uf  which  the  complete  estabUsb- 
meot  of  the  universal  law  may  reasonably  be  dated. 
Although  there  are  phenomena,  the  production  and 
changes  of  which  elude  all  our  attempts  to  reduce 
them  universally  to  any  ascertained  law ;  yet  in  every 
such  case,  the  phenomenon,  or  the  objects  concerned 
in  it,  are  found  in  some  instances  to  obey  the  known 
laws  of  nature,  llie  wind,  for  example,  is  the  type 
of  uncertainty  and  caprice,  yet  we  find  it  in  some 
cases  obeying  with  as  much  constancy  as  any  phe- 
nom^a  in  nature  the  law  of  the  tendency  of  fluids  to 
distribute  themselves  so  as  to  equalize  the  pressure 
on  every  side  of  each  of  their  particles ;  as  in  the  case 
.of  the  trade  winds,  and  the  monsoons.  lightning 
might  once  have  been  supposed  to  obey  no  laws; 
but  Bin(£  it  has  been  ascertained  to  be  identical  with 
electricity,  we  know  that  the  very  same  phenomenon 
in  some  of  its  manifestations  is  implicitly  obedient  to 
.the  action  of  fixed  causes.  I  do  not  believe  that  there 
4s  now  one  object  or' event  in  all  our  experience  of 
^nature,  within  the  bounds  of  the  solar  system  at  least, 
which  has  not  either  been  ascertained  by  direct  obser- 
,vation  to  follow  laws  of  its  own,  or  been  proved  to  be 
.exactly  similar  to  objects  and  events  which,  in  more 
familiar  manifestations,  or  on  a  more  limited  scale, 
follow  strict  laws:  our  inability  to  trace  the  same 
laws  on  the  larger  scale  and  in  the  more  recondite 
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inslances  being  accounted  for  by  the  number  and 
compUcatioil  of  the  modifying  causes,  or  by  their 
iaaccessibllity  to  observation. 

The  progress  of  experience,  thei-efore,  has  dissi- 
pated the  doubt  which  must  have  rested  upon  the 
nniversality  of  the  law  of  causation  while  there  were 
phmomena  which  seemed  to  be  m  generis,  not  snb> 
ject  to  the  same  laws  with  any  other  class  of  pheno;- 
mena,  and  Dot  as  yet  ascertained  to  have  peculiar 
laws  of  their  own.  This  great  generalization, 
however,  might  reasonably  have  been,  as  it  in  fact 
was  by  all  great  thinkers,  acted  upon  as  a  proba- 
bility of  the  highest  order,  before  there  were  sufficient 
grounds  for  receiving  it  as  a  certainty.  For,  whatever 
has  been  found  true  in  innumerable  instances,  and 
never  found  to  be  false  after  due  examination  in  any, 
we  are  safe  in  acting  upon  as  universal  provisionally, 
until  an  undoubted  exception  appears;  provided  the 
nature  of  the  case  be  such  that  a  real  exception  could 
scarcely  have  escaped  our  notice.  When  every  phe- . 
nomenon  that  we  ever  knew  sufficiently  well  to  be 
able  to  answer  the  question,  had  a  cause  on  which  it 
was  invariably  consequent,  it  was  more  rational  to 
suppose  that  our  inability  to  assign  the  causes  of 
other  phenomena  arose  from  our  ignorance,  than  that 
Uiete  were  phenomena  which  were  uncaused,  and 
which  happened  accidentally  to  be  exactly  those 
which  we  had  hitherto  had  no  sufficient  opportunity 
of  studying. 

f  5.  It  must*  at  the  same  time,  be  remarked,  that 
the  reasons  for  this  reliance  do  not  hold  in  circum- 
stances unknown  to  us,  and  beyond  the  possible  range 
of  our  experience.  In  distant  parts  of  the  stellar 
re^ons,  where  the  phenomena  may  be  entirely  unlike 
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those  with  which  we  are  acquainted,  it  would  be  foUy 
to  affirm  confidently  that  this  general  law  prerailfi, 
any  more  than  those  special  ones  which  we  have 
found  to  hold  universally  on  our  own  planet.  The 
uniformity  in  the  succession  of  events,  otherwise 
called  the  law  of  causation,  must  be  received  not  as  a 
law  of  the  universe,  but  of  that  portion  of  it  only  which 
is  within  the  range  of  our  means  of  sure  observation, 
with  a  reasonable  degree  of  extension  to  adjacent 
cases.  To  extend  it  further  is  to  make  a  supposition 
without  evidence,  and  to  which,  in  the  absence  of  any 
ground  from  experience  for  estimating  its  degree  of 
probability,  it  would  be  ridiculous  to  aflFeet  to  assign 
any. 

But,  on  the  other  hand,  within  the  bounds  of 
human  experience,  this  fundamental  law,  though  itself 
obtained  by  induction  from  particular  laws  of  causa- 
tion, cannot  be  deemed  less  certain,  but  on  the 
contrary  more  so,  than  any  of  those  from  which  it 
was  drawn.  It  adds  to  them  as  much  proof  as  it 
receives  from  them.  For  there  is  probably  no  one 
even  of  the  best  established  laws  of  causation  which  is 
not  sometimes  counteracted,  and  to  which,  therefore, 
apparent  exceptions  do  not  present  themselves,  which 
would  have  necessarily  and  justly  shaken  the  confi- 
dence of  mankind  in  the  universality  of  those  laws,  if 
inductive  processes  founded  on  the  universal  law  had 
not  enabled  us  to  refer  those  exceptions  to  the  agency 
of  counteracting  causes,  and  thereby  reconcile  them 
with  the  law  with  which  they  apparently  cooflicl. 
Errors,  moreover,  may  have  slipped  into  the  state- 
ment of  any  one  of  the  special  laws,  through  inatten- 
tion to  some  material  circumstance ;  and  instead  of  the 
true  proposition,  another  may  have  been  enunciated, 
fake  as  an  universal  law,  though  leading,  in  all  cases 
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hitherto  observed,  to  the  same  result.  But  the  ^neral 
law  of  causatioQ  would  remain  unaffected  by  any  such 
error.  The  law  of  cause  and  effect  is  therefore,  not 
without  reason,  placed,  in  point  of  certainty,  at  the 
head  of  all  our  inductioDS ;  on  a  level  with  the  first 
priDciptes  of  mathematics,  which  rest,  as  we  shall  see 
presently,  upon  much  the  same  species  of  induction  as 
itself. 
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Chapter  XXII. 

OF  UNIFORMITIES  OF  COEXISTENCE  NOT 
DEPENDENT  UPON  CAUSATION. 

$  1.  The  order  of  the  occurrence  of  phenomena  in 
time,  is  either  successive  or  simultaneous ;  the  unifor- 
mities, therefore,  which  ohtain  in  their  occurrence,  are 
either  uniformities  of  succession  or  of  coexistence. 
Uniformities  of  succession  are  all  comprehended 
under  the  law  of  causation  and  its  conseqaences. 
Every  phenomenon  has  a  cause,  which  it  invariably 
follows;  and  from  this  are  derived  other  invariable 
sequences  among  the  successive  stages  of  the  same 
effect,  as  well  as  between  the  effects  resulting  from 
causes  which  invariably  succeed  one  another. 

In  the  same  manner  with  these  derivative  unifor- 
mities of  succession,  a  great  variety  of  uniformities  of 
coexistence  also  take  their  rise.  Coordinate  effects 
of  the  same  cause  naturally  coexist  with  one  another. 
High  water  at  any  point  on  the  earth's  surface,  and . 
high  water  at  the  point  diametrically  opposite  to  it, 
are  effects  uniformly  simultaneous,  resulting  from  the 
direction  in  which  the  combined  attraction  of  the  sun 
and  moon  act  upon  the  waters  of  the  ocean.  An 
ecUpse  of  the  sun  to  us,  and  an  eclipse  of  the  earth  to 
a  spectator  situated  in  the  moon,  are  in  like  manner 
phenomena  invariably  coexistent ;  and  their  coexist- 
ence can  equally  be  deduced  firom  the  laws  of  their 
production. 

It  is  an  obvious  question,  therefore,  whether  all  the 
uniformities  of  coexistence  among  phenomena  may 
not  be  accounted  for  in  this  manner.    And  it  cannot 
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be  doDbted  that  between  pheoomena  which  are  them- 
sdres  effects,  the  coezistoicee  must  necessarily 
depend  npon  the  causes  of  those  phenomeoa.  If 
they  are  effects  immediately  or  remotely  of  the  same 
cause,  they  cannot  coexist  except  by  virtue  of  some 
lavs  or  properties  of  that  cause :  if  they  are  effects  of 
different  canara,  they  cannot  coexist  unless  it  be 
because  their  causes  coexist ;  and  the  uniformity  of 
coexistence,  if  such  there  be,  between  the  effects, 
proves  that  in  the  original  collocation  those  particular 
causes,  within  the  hmits  of  our  observation,  have 
uniformly  been  coexistent. 

$  2.  But  these  same  considerations  compel  us  to 
recognise  that  there  must  be  one  class  of  coexistences 
which  cannot  depend  upon  causation ;  the  coexist- 
eoces  between  the  ultimate  properties  of  things : 
between  those  properties  which  are  the  causes  of  all 
{^lenomena,  but  are  not  themselves  cuised  by  any 
phenomenon,  and  to  find  a  cause  for  which,  we  must 
ascend  to  the  ori^n  of  all  things.  Yet  among  these 
ultiirmtf  properties  there  are  not  only  coexistences, 
but  uniformities  of  coexistence.  General  propositions 
may  be,  and  are,  formed,  which  assert  that  whenever 
certain  properties  are  found,  certain  others  are  found 
along  with  them.  We  perceive  an  object;  say,  for 
instwce,  water.  We  recognise  it  to  he  water,  of  course 
by  certain  of  its  properties.  Having  recognised  it,  we 
are  able  to  affirm  of  it  innumerable  other  properties ; 
vhich  we  could  not  do  unless  it  were  a  general  truth, 
a  law  or  uniformity  in  nature,  that  the  set  of  proper- 
ties by  which  we  identified  the  substance  as  water, 
always  have  th(»e  other  properties  conjoined  with 
Uiem. 

In    a  chapter  of    a   former  book,  it  has  been 
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explained  in  some  detail  what  is  meant  by  the  Kinds 
of  objects*!  those  classes  which  differ  from  one 
another  not  by  a  limited  and  definite,  but  by  an 
indefinite  and  unknown,  number  of  distinctions.  To 
this  we  have  now  to  add,  that  every  proposition  by 
which  anything  is  asserted  of  a  Kind,  affirms  an  uni- 
formity of  coexistence.  Since  we  know  nothing  of 
Kinds  but  their  properties,  tbe  Kind,  to  us,  is  the  set  of 
properties  by  which  it  is  identified,  and  which  must  of 
course  be  sufficient  to  distinguish  it  from  every  other 
Kindf.  In  affirming  anything,  therefore,  of  a  Kind, 
we  are  affirming  something  to  be  uniformly  coexisteDt 
with  the  properties  by  which  the  Kind  is  recognised ; 
and  that  is  the  sole  meaning  of  the  assertion. 

Among  the  uniformities  of  coexistence  which 
exist  in  nature,  may  hence  be  numbered  all  the  pro- 
perties  of  Kinds.  The  whole  of  these,  however,  are 
not  independent  of  causation,  but  only  a  portion  of 
them.  Some  are  ultimate  properties,  others  deriva- 
tive; of  some,  no  cause  can  be  assigned,  but  others 
are  manifestly  dependent  upon  causes.  Thus,  atmo- 
spheric air  is  a  Kind,  and  one  of  its  most  unequi- 
vocal properties  is  its  gaseous  form:  this  property, 


*  8npn,  book  i.,  chap.  vii. 

t  Id  some  caaes,  &  Kind  ia  sufficiently  identified  by  some  one 
retnftrkable  property;  but  most  commoaly  aeveisl  ue  reqnired; 
eacb  property,  considered  nngly,  being  a  joint  property  of  tbat  ud 
of  other  Kinds.  The  mere  colour  and  btij^htnesa  of  the  diamond  are 
common  to  it  with  the  paete  from  which  false  diamonds  are  made ; 
the  double  refraction  is  common  to  it  with  Iceland  spar,  and  many 
other  atones ;  but  the  colour  and  brightnesa  and  the  double  refiac- 
tion  together,  identify  its  Kind ;  that  is,  are  ■  mark  to  ns  that  it  is 
combustible;  that  when  burnt  it  produces  carbonic  acid;  tbat  it 
cannot  be  cut  with  any  known  subatance;  togother  with  monyoUwr 
ascertained  properties,  and  the  fiwt  that  there  exiat  an  indefinite 
number  stilt  uuaeccrtainod. 
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however,  has  for  its  cause  the  presence  of  a  certain 
qoantity  of  latent  heat;  and  if  that  heat  could  be  taken 
an-ay  (as  has  been  done  from  bo  many  gases  in  Mr. 
Faraday's  experiments),  the  gaseous  form  would 
doubtless  disappear^  together  with  numerous  other 
properties  which  depend  upon,'  or  are  caused  by,  that 
property. 

In  regard  to  all  substances  which  are  chemical 
compounds,  and  which  therefore  may  be  regarded 
as  products  of  the  juxta-position  of  substance  dif- 
ferent in  Kind  from  themselves,  there  is  considerable 
reason  to  presume  that  the  specific  properties  of  the 
compound  are  consequent,  as  effects,  upon  some  of 
the  properties  of  the  elements,  although  but  htUe 
progress  has  yet  been  made  in  tracing  any  invariable 
relation  between  the  latter  and  the  former.  Still  more 
strongly  will  a  similar  presumption  exist,  when  the 
object  itself,  as  in  the  case  of  organized  beings,  is  no 
primeval  agent,  but  an  effect,  which  depends  upon  a 
caaee  or  causes  for  its  very  existence.  The  Kinds 
therefore  which  are  called  in  chemistry  simple  sub- 
stances, or  elementary  natural  agents,  are  the  only 
ones,  any  of  whose  properties  can  with  certainty  be 
considered  ultimate ;  and  of  these  the  ultimate  pro- 
perties are  probably  much  more  numerous  than  we  at 
present  recognise,  since  every  successful  instance  of 
the  resolution  of  the  properties  of  their  compounds 
into  simpler  laws,  genendly  leads  to  the  recognition 
of  properties  in  the  elements  distinct  from  any  pre- 
viously known.  The  resolution  of  the  laws  of  the 
heavenly  motions,  established  the  previously  unknown 
ultimate  property  of  a  mutual  attraction  between  all 
bodies:  the  resolution,  so  far  as  it  has  yet  proceeded, 
of  the  laws  of  crystallization,  of  chemical  composition, 
electricity,  magnetism,  &c.,  points  to  various  pola- 
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rities,  ultimately  inhereDt  in  the  partides  of  which 
bodies  are  composed ;  the  comparative  atomic  weights 
of  different  kinds  of  bodies  were  ascertained  by 
resolving,  into  more  general  laws,  the  unifonnitiefl  ob- 
served in  the  proportions  in  which  substances  com- 
bined with  one  another;  and  so  forth.  Thus  although 
every  resolution  of  a  complex  uniformity  into  simpler 
and  more  elementary  laws  has  an  apparent  tendency 
to  diminish  the  number  of  the  ultimate  properties, 
and  really  does  remove  many  properties  from  the 
list ;  yet  (since  the  result  of  this  simpliiyii^  process 
is  to  trace  up  an  ever  greater  variety  of  different 
effects  to  the  same  agents,)  the  further  we  advance 
in  this  direction,  the  greater  number  of  distinct 
properties  we  are  forced  to  recognize  in  one  and  the 
same  object :  the  coexistences  of  which  properties 
must  accordingly  'be  ranked  among  the  ultimate 
generalities  of  nature. 

^  3.  There  are,  therefore,  only  two  kinds  of  pro- 
positions which  assert  an  uniformity  of  coexistence 
between  properties.  Either  the  properties  depend  on 
causes,  or  they  do  not.  If  they  do,  the  propositioQ 
which  affirms  them  to  be  coexistent  is  a  derivative 
law  of  coexistence  between  effects,  and  until  resolved 
into  the  laws  of  causation  upon  which  it  depends,  is 
an  empirical  law,  and  to  be  tried  by  the  principles  of 
induction  to  which  such  laws  are  amenable.  If,  on 
the  other  hand,  the  properties  do  not  depend  upon 
causes,  but  are  ultimate  properties ;  then  if  it  be  true 
that  they  invariably  coexist,  they  must  both  be  ulti- 
mate properties  of  one  and  the  same  Kind ;  and  it  is 
of  these  only  that  the  coexistences  can  be  classed  as 
a  peculiar  sort  of  laws  of  nature. 

When  we  affirm  that   all  crows  are  black,  or  that 
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all  negroes  have  woolly  hair,  we  assert  an  uQiformity 
of  coexisteDce.  We  assert  that  the  property  of 
blackness,  or  of  having  woolly  hair,  invariably 
coexists  with  the  properties  which,  in  common  lan- 
guage, or  in  the  scientific  classification  that  we  adopt, 
are  taken  to  constitute  the  class  crow,  or  the  class 
D^ro.  Now,  supposing  hlackness  to  be  an  ultimate 
property  of  black  objects,  or  woolly  h^  an  ultimate 
property  of  the  animals  which  possess  it ;  supposing 
that  these  properties  are  not  results  of  causation,  are 
not  connected  with  antecedent  phenomena  by  any 
law;  then  if  all  crows  are  black,  and  all  negroes  have 
woolly  hair,  those  must  be  ultimate  properties  of 
the  Rind  crow,  or  negro,  or  of  some  Kind  which  in- 
cludes them.  If,  on  the  contrary,  blackness  or 
woolly  hair  he  an  effect  depending  on  causes,  these 
general  propositions  are  manifestly  empirical  laws; 
and  all  that  has  already  been  said  respecting  that 
class  of  generalizations  may  be  applied  without  modi- 
cation  to  these. 

Now.we  have  seen  that  in  the  case  of  all  compounds, 
— of  all  things,  in  short,  except  the  elementary  sub- 
stances and  primary  powersof  nature— the  presumption 
is,  that  the  properties  do  really  depend  upon  causes; 
and  it  is  impossible  in  any  case  whatever  to  be  certain 
tbat  they  do  not.  We  therefore  should  not  he  safe  in 
claiming  for  any  generalization  respecting  the  co- 
existence of  properties,  a  degree  of  certainty  to  which, 
if  the  properties  should  happen  to  be  the  result  of 
caases,  it  would  have  no  claim.  A  generalization 
respecting  coexistence,  or  in  other  words  respecting 
the  properties  of  Kinds,  may  be  an  ultimate  truth,  but 
it  may,  also,  be  merely  a  derivative  one;  and  since,  if 
so,  it  is  one  of  thi»e  derivative  laws  which  are  neither 
lavs  of  causation,  nor  have  been  resolved  into  the 
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laws  of  causation  upon  which  they  depend,  it  can 
poBsesB  no  higher  degree  of  evidence  than  belongs  to 
an  empirical  law. 

§  4.  This  conclusion  will  be  confirmed  by  the  con- 
BideratioQ  of  one  great  deficiency,  which  precludes 
the  application  to  the  ultimate  unifonnities  of  a)ex- 
istence,  of  a  system  of  rigorous  and  scientific  induc- 
tion, such  as  the  uniformities  in  the  succession  of 
phenomena  have  been  found  to  be  susceptible  of. 
The  basis  of  such  a  system  is  wanting :  there  is  no 
general  axiom,  standing  in  the  same  relation  to  the 
unifonnities  of  coexistence  as  the  taw  of  causation  does 
to  those  of  succession.  The  Methods  of  Induction 
applicable  to  the  ascertainment  of  causes  and  efiects, 
are  grounded  upon  the  principle  that  everything  which 
has  a  beginning  must  have  some  cause  or  other ;  that 
among  the  circumstances  which  actually  existed  at  the 
time  of  its  commencement,  there  is  certainly  some 
one  or  more,  upon  which  the  efilect  in  question  is 
unconditionally  consequent,  and  on  the  repetition  of 
which  it  would  certainly  again  recur.  But  in  an 
inquiry  whether  some  kind  (as  crow)  universally  pos- 
sesses a  certain  property  (as  blackness),  there  is  no 
room  for  any  assumption  analogous  to  this.  We 
have  no  previous  certainty  that  the  property  most 
have  something  which  constantly  coexists  with  it; 
must  have  an  invariable  coexistent,  in  the  same  noan- 
ner  as  au  event  must  have  an  invariable  antecedent. 
When  we  feel  pain,  we  must  be  in  some  circumstances 
under  which  if  exactly  repeated  we  should  always  feel 
pain.  But  when  we  are  conscious  of  blackness,  it 
does  not  follow  that  there  is  something  present  of 
which  blackness  is  a  constant  accompaniment.  There 
is,  therefore,  no  room  for  elimination ;  no  Method  of 
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Agreement  or  Difference,  or  of  Concomitant  Varia- 
tions (which  is  but  a  modification  either  of  the  Me- 
thod of  Agreement  or  of  the  Method  of  Difference). 
We  cannot  conclude  that  the  blackness  we  see  in 
crows  must  be  an  invariable  property  of  crows,  merely 
because  there  is  nothing  else  present  of  which  it  can 
be  an  invariable  property.  We  therefore  inquire  into 
Ihe  truth  of  a  propositiou  like  "  All  crows  are  black," 
under  the  same  disadvantage  as  if,  in  our  inquiries 
into  causation,  we  were  compelled  to  let  in,  as  one  of 
tbe  possibilities,  that  the  effect  may  in  that  particular 
instance  have  arisen  without  any  cause  at  all. 

To  overlook  this  grand  distinction  was,  as  it  seems 
to  me,  the  capital  error  in  Bacon's  view  of  inductive 
philosophy.  The  principle  of  ehmination,  that  great 
l(^cal  instrument  which  he  had  the  immense  merit 
irf  first  bringing  into  general  use,  he  deemed  appli- 
cable in  the  same  sense,  and  in  as  unquaUfied  a 
manner,  to  the  investigation  of  tbe  coexistences,  as  to 
tbat  of  the  successions  of  phenomena.  He  seems  to 
have  thought  that  as  every  event  has  a  cause,  or 
invariable  antecedent ,  so  every  property  of  an  object  has 
an  invariable  coexistent,  which  he  called  its  Form:  and 
the  examples  he  chiefly  selected  for  the  application 
and  illustration  of  his  method,  were  inquiries  into 
Budi  Forms ;  attempts  to  determine  in  what  else  all 
those  objects  resembled,  which  agreed  in  some  one 
g^ieral  property,  as  hardness  or  softness,  dryness  or 
moistnees,  heat  or  coldness.  Such  inquiries  could 
lead  to  no  result.  The  objects  seldom  have  any  such 
drcumstance  in  common.  They  usually  agree  in  the 
one  point  inquired  into,  and  in  nothing  else.  A 
great  proportion  of  the  properties  which,  so  far  as  we 
can  conjecture,  are  the  likeliest  to  be  reaUy  ultimate, 
would  seem  to  be    inherently  properties  of  manv 
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different  Kinds  of  things,  not  allied  in  any  other 
respect.  And  as  for  the  properties  which,  being  eflfecte 
of  causes,  we  are  able  to  give  some  account  of,  they 
have  generally  notbing  to  do  with  the  ultimate  resem- 
blances or  diversities  in  the  objects  themselves,  but 
depend  upon  some  outward  circumstances,  under 
the  influence  of  which  any  objects  whatever  are 
capable  of  manifesting  those  properties ;  as  is  empha- 
tically the  case  with  those  favourite  subjects  of  Bacon's 
scientific  inquiries,  hotness  and  coldness ;  as  well  as 
with  hardness  and  softness,  solidity  and  fluidity,  and 
many  other  very  conspicuous  qualities. 

In  the  absence,  then,  of  any  universal  law  of  coex- 
istence, similar  to  the  universal  law  of  causation  which 
regulates  sequence,  we  are  thrown  back  upon  the 
unscientific  induction  of  the  ancients,  per  envmera- 
Honem  tvmfliccm,  ubi  Win  reperitur  instantia  contradic- 
toria.  The  reason  we  have  for  believing  that  all  crows 
are  black,  is  simply  that  we  have  seen  and  heard  of 
many  black  crows,  and  never  one  of  any  other  colour. 
It  remains  to  be  considered  how  far  this  evidence  can 
reach,  and  how  we  are  to  measure  its  strei^ith  in  any 
given  case. 

$  5.  It  sometimes  happens  that  a  mere  change  in 
the  mode  of  verbally  enunciating  a  question,  aIthoa§^ 
nothing  is  really  added  to  the  meaning  expressed,  is 
of  itself  a  considerable  step  towards  its  solution.  Tliis, 
I  think,  happens  in  the  present  instance,  llie  d^;ree 
of  certunty  of  any  generalization  which  rests  upon  no 
other  evidence  than  the  agreement,  so  far  as  it  goes, 
of  all  past  observation;  is  but  another  phrase  for  the 
degree  of  improbability  that  an  exception,  if  it  existed, 
could  have  hitherto  remuned  unobserved.  Ilie  reason 
for  believing  that  all  crows  are  black,  is  measured  by 
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tbe  improbability  that  crows  of  any  other  colour 
should  have  existed  to  the  preseut  time  without  our 
bnog  aware  of  it.  Let  us  state  the  question  in  this 
bst  mode,  and  consider  what  is  implied  in  the  suppo- 
sition that  there  may  be  crows  which  are  not  black, 
and  under  what  conditions  we  can  be  justified  in 
r^jarding  this  as  incredible. 

If  there  really  exist  crows  which  are  not  black, 
one  of  two  things  must  be  the  fact.  Either  the  cir- 
cnmstance  of  blackness,  in  all  crows  hitherto  observed, 
mast  be,  as  it  were,  an  accident,  not  connected  with 
any  distinction  of  Kind;  or  if  it  be  a  property  of  Kind, 
the  crows  which  are  not  black  must  be  a  new  Kind,  a 
Kind  hitherto  overlooked,  though  coming  under  the 
same  general  description  by  which  crows  have  hitherto 
been  characterised.  The  first  supposition  would  be 
proved  true  if  we  were  to  discover  casually  a  white 
crow  among  black  ones,  or  if  it  were  found  that  black 
craws  sometimes  turn  white.  The  second  would 
be  shown  to  be  the  fact  if  in  Australia  or  Central 
Ainca  a  species  or  a  race  of  white  or  grey  crows  were 
found  to  prevail. 

f  6.  The  former  of  these  suppositions  necessarily 
implies,  that  the  colour  is  an  efiect  of  causation.  If 
blackness,  in  the  crows  in  which  it  has  been  observed, 
be  not  a  property  of  Kind,  but  can  be  present  or 
absent  without  any  difference,  generally,  in  the  pro- 
perties of  the  object ;  then  it  is  not  an  ultimate  fact 
in  the  individuals  themselves,  but  is  certainly  de- 
pendent upon  a  cause.  There  are,  no  doubt,  many 
properties  which  vary  from  individuEil  to  individiud  of 
the  same  Kind,  even  the  same  infima  species,  or  lowest 
Kind.  A  flower  may  be  either  white  or  red,  without 
difiering  in  any  other  respect.    But  these  properties 
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are  not  ultimate ;  they  depend  on  causes.  So  far  as 
the  properties  of  a  thing  belong  to  its  own  nature,  and 
do  not  arise  frotn  some  cause  extriosic  to  it,  they  are 
always  the  same  in  the  same  Kind*.  Take,  for  in- 
stance,  all  simple  substances  and  elementary  powers ; 
the  only  things  of  which  we  are  certain  that  some  at 
least  of  the  properties  are  really  ultimate.  Colour  is 
generally  esteemed  the  most  variable  of  all  properties: 
yet  we  do  not  find  that  sulphur  is  sometimes  yellow 
and  sometimes  white,  or  that  it  varies  in  colour  at  all, 
except  so  far  as  colour  is  the  effect  of  some  extrinsic 
cause,  as  of  the  sort  of  light  thrown  upon  it,  the  me- 
chanical arrangement  of  the  particles,  &c.  (as  after 
fusion).  We  do  not  find  that  iron  is  sometimes  fluid 
and  sometimes  solid  at  the  same  temperature ;  gold 
sometimes  malleable  and  sometimes  brittle;  that 
hydrogen  will  sometimes  combine  with  oxygen  and 
sometimes  not;  or  the  like.  If  from  simple  sub- 
stances we  pass  to  any  of  their  definite  compounds,  aa 
water,  time,  or  sulphuric  acid,  -there  is  the  same  con- 
stancy in  their  properties.  When  properties  vary 
from  individual  to  individual,  it  is  either  in  the  .case  of 
miscellaneous  aggregations,  such  as  atmospheric  air 
or  rock,  composed  of  heterogeneous  substances,  and 
not  constituting  or  belonging  to  any  real  Kind,  or  it  is 
in  the  case  of  organic  beings.  In  them,  indeed,  there 
is  variabihty  in  a  high  degree.  Animals  of  the  same 
species  and  race,  human  beings  of  the  ezme  age,  sex, 
and  country,  will  be  most  different,  for  example,  in 
face  and  figure.  But  ot^anized  beings  (from  the 
extreme  complication  of  the  laws  by  which  they  are 


*  I  do  not  here  include  among  piopeitiea  the  accidente  of  qnu- 
tity  and  local  position.  Ererj  one  is  awue  that  no  distinctions  of 
Kind  can  be  grounded  npon  these;  and  that  they  are  incident 
equally  to  things  of  different  Kinds  and  to  tbinf;i  of  the  aatne. 
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regulated)  being  more  eminently  modifiable,  that  is, 
liable  to  be  iofluenced  by  a  greater  number  and 
vanety  of  causes,  than  any  other  phenomena  whatever ; 
having,  moreover,  themselves  had  a  beginning,  and 
therdbre  a  cause ;  there  is  reason  to  believe  that  none 
of  their  properties  are  ultimate,  but  all  of  them  deri- 
vative, and  produced  by  causation.  And  the  pre- 
sumption is  confirmed  by  the  fact  that  the  properties 
which  vary  from  one  individual  to  another,  also  gene- 
rally vary  more  or  less  at  different  times  in  the  same 
individual;  which  variation,  hke  any  other  event,  aup- 
posee  a  cause,  and  implies,  consequently,  that  the 
properties  are  not  independent  of  causation. 

If>  therefore,  blackness  be  merely  accidental  in 
crows,  and  capable  of  varying  while  the  Kind  remains 
the  same,  its  presence  or  absence  ia  doubtless  no 
ultimate  fact,  but  the  e^ct  of  some  unknown  cause ; 
and  in  that  case  the  universality  of  the  experience 
that  all  crows  are  black  is  sufficient  proof  of  a  common 
cause,  and  establishes  the  generalization  as  an  empi- 
rical law.  Since  there  are  innumerable  instances  in 
the  affirmative,  and  hitherto  none  at  all  in  the  nega- 
tive, the  causes  on  which  the  property  depends  must 
exist  everywhere  in  the  limits  of  the  observations 
which  have  been  made;  and  the  proposition  maybe 
received  as  universal  within  those  limits,  and  with  the 
allowable  degree  of  extension  to  adjacent  cases. 

$  7.  If,  in  the  second  place,  the  property,  in  the 
instances  in  which  it  has  been  observed,  is  not 
an  efiect  of  causation,  it  is  a  property  of  Kind; 
and  in  that  case  the  generalization  can  only  be  set 
aside  by  the  discovery  of  a  new  Kind  of  crow. 
That,  however,  a  peculiar  Kind,  not  hitherto  dis- 
covered, should  exist  in  nature,  is  a  supposition  so 
K2 
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often  realized,  that  it  cannot  be  considered  at  all 
improbable.  We  have  nothing  to  authorise  us  in 
attempting  to  limit  the  Kinds  of  things  which  exist  in 
nature.  The  only  unlikelihood  would  be  that  a  new 
Kind  should  be  discovered  in  localities  which  there 
was  previously  reason  to  believe  had  been  thoroughly 
explored ;  and  even  this  improbability  depends  upon 
the  degree  of  conapicuousness  of  the  difference  between 
the  newly  discovered  Kind  and  all  others,  since  new 
Kinds  of  minerals,  plants,  and  even  animals,  previously 
overlooked  or  confounded  with  known  species,  are 
still  continually  detected  in  the  most  frequented  situa- 
tions. On  this  second  ground,  therefore,  as  well  as 
on  the  lirst,  the  observed  uniformity  of  coexistence 
can  only  hold  good  as  an  empirical  law,  within  the 
Umits  not  only  of  actual  observation,  but  of  an  obser- 
vation as  accurate  as  the  nature  of  the  case  required. 
And  hence  it  is  that  (as  remu'ked  in  an  eaiiy  chapter 
of  the  present  Book)  we  so  often  give  up.  generaliza- 
tions of  this  class  at  the  first  summons.  If  any 
credible  witness  stated  that  he  had  seen  a  white  crow, 
under  circumstances  which  made  it  not  incredible 
that  it  should  have  escaped  notice  previously,  we 
should  give  full  credence  to  the  statement. 

It  appears,  then,  that  the  uniformities  which  obtain 
in  the  coexistence  of  phenomena, — ^those  which  we  have 
reason  to  consider  as  ultimate,  no  less  than  those 
which  arise  from  the  laws  of  causes  yet  undetected — 
are  entitled  to  reception  only  as  empirical  laws ;  are 
not  to  be  presumed  true  except  in  the  limits  c^  time, 
place,  and  eircumstance,  in  which  the  observations 
were  made,  or  except  in  cases  strictly  adjacent. 

§  8.  We  have  seen  in  the  last  chapter  that  there 
is  a  point  of  generality  at  which  empirical  laws  become 
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IS  certBUi  as  laws  of  nature,  or  rather,  at  which  there 
is  DO  longer  any  distiDction  between  empirical  laws 
and  laws  of  nature.  As  empirical  laws  approach  this 
point,  in  other  words,  as  they  rise  in  their  degree  of 
generality,  they  become  more  certain;  Uieir  univer- 
sality may  be  more  strongly  relied  upon.  For,  in 
the  first  place,  if  they  are  results  of  causation  (which, 
even  in  the  class  of  uniformities  treated  of  in  the 
inesent  chapter,  we  never  can  be  certain  that  they 
are  not)  the  more  general  they  are,  the  greater  is 
proved  to  be  the  space  over  which  the  necessary 
collocations  prevail,  and  within  which  no  causes  exist 
capable  of  counteracting  the  unknown  causes  upon 
which  the  empirical  law  depends.  To  say  that  any- 
tiring  is  an  invariable  property  of  some  very  limited 
class  of  objects,  is  to  say  that  it  invariably  accompa- 
nies some  very  numerous  and  complex  group  of  dis- 
tinguishing properties;  which,  if  causation  be  at  all 
concerned  in  the  matter,  ai^ues  a  combination  of 
many  causes,  and  therefore  a  very  great  liabiUty  to 
counteraction ;  while  the  comparatively  narrow  range 
of  the  observations  renders  it  impossible  to  predict  to 
what  extent  unknown  counteracting  causes  may  be 
distributed  throughout  nature.  But  when  a  genera- 
Uzation  has  been  found  to  hold  good  of  a  very  large 
proportion  of  all  things  whatever,  it  is  already  proved 
that  nearly  all  the  causes  which  exist  in  nature  have 
DO  power  over  it;  that  very  few  changes  in  the  com- 
biDation  of  causes  can  affect  it;  since  the  greater 
Domber  of  possible  combinations  must  have  already 
existed  in  some  one  or  other  of  the  instances  in  which 
it  has  been  found  tme.  If,  therefore,  any  empirical 
law  is  a  result  of  causation,  the  more  general  it  is,  the 
more  it  may  be  depended  upon.  And  even  if  it  be 
no  result  of  causation,  but  an  ultimate  coexistence. 
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the  more  general  it  is,  the  greater  amount  of  experi- 
ence it  is  derived  from,  and  the  greater  therefore  is 
the  probability  that  if  exceptions  had  existed,  some 
would  already  have  presented  themselves. 

For  these  reasons,  it  requires  much  more  endence 
to  establish  an  exception  to  one  of  the  more  general 
empirical  laws  than  to  the  more  special  ones.  We 
should  not  have  any  difficulty  in  believing  that  there 
might  he  a  new  Kind  of  crow ;  or  a  kind  of  bird  resem- 
bling a  crow  in  the  properties  hitherto  considered 
distinctive  of  that  Kind.  But  it  would  require 
stronger  proof  to  convince  us  of  the  existence  of  a 
kind  of  crow  having  properties  at  variance  with  any 
generally  recognised  imiversal  property  of  birds ;  and 
a  still  higher  degree  if  tiie  properties  conflict  with  any 
recognised  universal  property  of  animals.  And  this 
As  conformable  to  the  mode  of  judgment  recommended 
by  the  common  sense  and  general  practice  of  mankind, 
who  are  more  incredulous  as  to  any  novelties  in  nature, 
according  to  the  degree  of  generality  of  the  experience 
which  these  novelties  seem  to  contradict. 

$  9.  Still,  however,  even  these  greater  generaliza* 
tioDS,  which  embrace  comprehensive  Kinds,  containing 
under  them  a  great  number  and  variety  of  infinue 
species,  are  only  empirical  laws,  resting  upon  induction 
by  simple  enumeration  merely,  and  not  upon  any 
process  of  elimination,  a  process  wholly  inapplicable 
to  the  kind  of  case.  Such  generalizations,  therefore, 
ought  to  be  grounded  upon  an  examination  of  all  the 
in/fnue  species  comprehended  in  them,  and  not  of  a 
portion  only.  We  cannot  conclude,  merely  because 
a  proposition  is  true  of  a  number  of  things  resembling 
one  another  only  in  being  animals,  that  it  is  there- 
fore true  of  all  uiimals.     If,  indeed,  anything  be  true 
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of  Species  which  differ  more  from  one  another  than 
either  differs  from  a  third,  (especially  if  that  third 
species  occupies  in  most  of  its  known  properties  a 
position  between  the  two  former.)  there  is  some  pro- 
batnlity  that  the  same  thini;  wilt  also  he  true  of  that 
iatennediate  specif;  for  it  is  often,  though  by  no 
means  uniTcrsally,  found,  that  there  is  a  sort  of  paral- 
lelism in  the  properties  of  different  kinds,  and  that 
tii^r  d^;Tee  of  unlikeness  in  one  respect  bears  some 
proportion  to  their  unlikeness  in  others.  We  see  this 
parallelism  in  the  properties  of  the  different  metals; 
in  those  of  sulphur,  phosphorus,  and  carbon;  of 
osj^ea,  chlorine,  iodine,  and  brome ;  in  the  natural 
orders  of  plants  and  animals,  &c.  But  there  are 
ianomerable  anomalies  and  exceptions  to  this  sort  of 
conformity,  or  rather  the  conformity  itself  is  but  an 
anomaly  and  an  exception  in  natiire. 

Universal  propositions,  therefore,  respecting  the 
properties  of  superior  Kinds,  unless  grounded  on 
proved  or  presumed  connexion  by  causation,  ought 
not  to  be  hazarded  except  after  separately  examining 
every  known  sub-kind  included  in  the  latter  Kind. 
Add  even  then  such  generalizations  must  be  held  in 
readiness  to  be  given  up  on  the  occurrence  of  some 
new  anomaly,  which,  when  the  uniformity  is  not 
derived  from  causation,  can  never,  even  in  the  case  of 
the  most  general  of  these  empirical  laws,  be  considered 
very  improbable.  Thus  all  the  universal  propositions 
which  it  has  been  attempted  to  lay  down  respecting 
simple  substances,  or  concerning  any  of  the  classes 
which  have  been  formed  among  simple  substances 
(and  tiie  attempt  has  been  often  made)  have,  with  the 
progress  of  experience,  either  faded  into  inanity,  or 
been  proved  to  be  erroneous ;  and  each  Kind  of  sim- 
ple Bubstance  remains  with  its  own  collection  of  pro- 
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Iiertiea  apart  from  the  rest,  saving  a  certain  paraUelism 
with  a  few  other  Kinds,  the  most  similar  to  itself.  In 
organized  beings,  indeed,  there  are  abundance  of  pro- 
positions ascert^ed  to  be  universally  true  of  superior 
genera,  to  many  of  which  the  discovery  hereafter  of 
any  exceptions  must  be  regacded  as  supremely  im- 
probable. But  these,  as  already  observed,  are,  we 
have  every  reason  to  believe,  truths  dependent  upon 
causation. 

Uniformities  of  co^iBtence,  then,  not  only  vbm 
they  are  consequences  of  laws  of  succession,  but  also 
when  they  are  ultimate  truths,  must  be  ranked,  for 
the  purposes  of  logic,  among  empirical  laws ;  and  are 
amenable  in  every  respect  to  the  same  rules  with 
those  unresolved  uniformities  which  are  known  to  be 
dependent  upon  causation. 
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OF  APPROXIMATE  GENERALIZATIONS,   AND 
PROBABLE  EVIDENCE. 

§  1.  In  our  inquiries  into  the  nature  of  the  induc- 
tive  process,  we  have  hitherto  confined  our  notice  to 
such  gen^nlizations  from  experience  as  profess  to  be 
uniTersally  true.  We  indeed  recognised  a  distinction 
between  generalizations  which  are  certain  and  those 
which  arc  only  probahle :  but  the  propositions  them- 
sdves,  though  they  di&red  in  being  more  or  less  doubt- 
ful in  the  one  case,  and  not  at  all  doubtful  in  the  other, 
were  always  of  the  form.  Every  A  is  B ;  they  claimed 
nothing  less  than  universality,  whatever  might  be  the 
completeness  or  the  incompleteness  of  our  assurance 
of  ttieir  truth.  There  remain,  however,  a  class  of 
propositiouB  avowedly  not  universal;  in  which  it  is 
not  pretended  that  the  predicate  is  always  true  of  the 
subject ;  but  the  value  of  which,  as  generalizations,  is 
nevertheless  extremely  great.  An  important  portion 
of  the  field  of  inductive  knowledge  does  not  consist  of 
universal  truths,  but  of  approximations  to  such  truths ; 
and  when  a  conclusion  is  said  to  rest  upon  probable 
evidence,  the  premisses  it  is  drawn  from  are  usually 
geaeralizations  of  this  sort. 

Afi  every  certain  inference  respecting  a  particular 
case,  implies  that  there  is  ground  for  a  general  propo- 
atioD,  of  the  form.  Every  A  is  B ;  so  does  every  probable 
inference  suppose  that  there  is  ground  for  a  propo- 
sition of  the  form,  Most  A  are  B :  and  the  degree  of 
probability  of  the  inference  in  an  average  case,  will 
depend  upon  the  proportion  between  the  number  of 
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instances  existio^  in  nature  which  accord  with  the 
generalization,  and  the  number  of  those  which  conflict 
with  it. 

$  2i  Propositions  in  the  form,  Most  A  are  B,  are 
of  a  very  different  degree  of  importance  in  sdence,  and 
in  the  practice  of  life.  To  the  scientific  inquirer  they 
are  valuable  chiefly  as  materials  for,  and  steps  towardst 
universal  truths.  The  discovery  of  these  is  the 
proper  end  of  science :  its  work  is  not  done  if  it  stops 
at  the  proposition  that  a  majority  of  A  are  B,  without 
circumscribing  that  majority  by  some  conmion  dia- 
racter,  fitted  to  distinguish  them  from  the  minority. 
Independently  of  the  inferior  precision  of  snch  imper- 
fect generalizations,  and  the  inierior  assurance  with 
which  they  can  be  applied  to  individual  cases,  it  is 
plain  that,  compared  with  exact  generalizations,  they 
are  almost  useless  as  means  of  discovering  ulterior 
truths  by  way  of  deduction.  We  may,  it  is  true,  by 
combining  the  proposition.  Most  A  are  B,  with  an 
universal  proposition.  Every  B  is  C,  arrive  at  the 
conclusion  that  most  A  are  C.  But  when  a  second 
proposition  of  the  approximate  kind  is  introduced, — or 
even  when  there  is  but  one,  if  that  one  be  the  major 
premiss, — nothing  can  be  positively  concluded.  When 
the  major  is  Most  B  are  D,  then,  even  if  the  minor 
he  Every  A  is  B,  we  cannot  infer  that  most  A  are  D, 
or  with  any  certfunty  that  even  some  A  are  D.  Though 
the  majority  of  the  class  B  have  the  attribute  signed 
by  D,  the  whole  of  the  sub-class  A  may  belong  to  the 
minority. 

Though  so  little  use  can  be  made,  in  science,  of 
approximate  generalizatione,  except  as  a  stage  on  the 
road  to  something  better,  for  practical  guidance  they 
are  often  all  we  have  to  rely  upon.    Even   when 
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fictence  has  really  determined  the  UDiversal  laws  of  any 
phenomeDon,  not  only  eire  those  laws  generally  too 
much  encumbered  with  conditions  to  be  adapted  for 
erery-day  use,  but  the  cases  which  present  themselves 
in  life  are  too  complicated,  and  our  decisions  require 
to  be  taken  too  rapidly,  to  admit  of  waiting  till  the 
existence  of  a  phenomenon  can  be  proved  by  what 
have  been  scientifically  ascertained  to  be  universal 
mariis  of  it.  To  be  indecisive  and  reluctant  to  act, 
because  we  have  not  evidence  of  a  perfectly  conclusive 
character  to  act  upon,  is  a  defect  sometimes  incident 
to  sdentific  minds,  but  which,  wherever  it  exists, 
reoden  them  unfit  for  practical  emergencies.  If  we 
would  succeed  in  action,  we  must  judge  by  indications 
which,  although  they  do  not  generally  mislead  us, 
sometimes  do;  and  must  make  up  as  far  as  possible  for 
the  incomplete  conclusiveness  of  anyone  indication,  by 
obtaining  others  to  corroborate  it  The  principles  of 
induction  applicable  to  approximate  generalization 
are  therefore  a  not  less  important  subject  of  inquiry, 
than  the  rules  for  the  investigation  of  universal  truths; 
and  might  reasonably  be  eiq>ected  to  detain  us  almost 
as  long,  were  it  not  that  these  principles  are  mere 
corotiahes  from  those  which  have  been  already 
treated  of. 

$  3.  There  are  two  sorts  of  cases  in  which  we  are 
forced  to  guide  ourselves  by  generalizations  of  the 
imperfect  form,  Most  A  are  B.  The  first  is,  when 
we  have  no  others ;  when  we  have  not  been  idile  to 
carry  our  investigation  of  the  laws  of  the  phenomena 
any  farther;  as  in  the  following  proportions:  Most 
dark<eyed  persons  have  dark  hair;  Most  springs 
contain  mineral  substances;  Most  stratified  forma- 
tioQB  contain  fossils.     The  importance  of  this  class  of 
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generalizations  is  not  very  great;  for,  though  it  fre- 
quently happens  that  we  see  no  reason  why  tbat 
which  is  true  of  most  individuals  of  a  class  is  not  true 
of  the  remainder,  nor  are  able  to  bring  the  former  under 
any  general  description  which  can  distinguish  them 
from  the  latter,  yet  if  we  are  willing  to  be  satisfied 
with  propositions  of  a  less  degree  of  generality,  and  to 
break  down  the  class  A  into  sub-classes,  we  may 
generally  obtain  a  collection  of  propositions  exactly 
true.  We  do  not  know  why  most  wood  is  lighter 
than  water,  nor  can  we  point  out  any  general  property 
which  discriminates  wood  that  is  lighter  than  water 
from  tbat  which  is  heavier.  But  we  know  exactly 
what  species  are  the  one  and  what  the  other.  And  if 
.we  meet  with  a  specimen  not  conformable  to  any 
known  species  (the  only  case  in  which  our  previous 
knowledge  affords  no  other  guidance  than  the  approx- 
imate generalization),  we  can  generally  make  a  spedfic 
experiment,  which  is  always  a  safer  resource. 

It  oftener  happens,  however,  that  the  proposition, 
Most  A  are  B,  is  not  the  ultimatum  of  our  scientific 
progress,  though  the  knowledge  we  possess  beyond  it 
•cannot  conveniently  be  brought  to  bear  upon  the 
particular  instance.  In  such  a  case,  we  know  well 
enough  what  circumstances  really  distinguish  the 
portion  of  A  which  have  the  attribute  B  from  the 
portion  which  have  it  not,  but  have  no  means,  or  no 
time,  to  examine  whether  those  characteristic  circum- 
stances exist  or  not  in  the  individual  case.  This  is 
generally  the  situation  we  are  in  when  the  inquiry  is 
of  the  kind  called  moral,  that  is,  of  the  kind  which 
have  in  view  to  predict  human  actions.  To  enable  us 
to  affirm  anything  universally  concerning  the  actions 
of  classes  of  men,  the  classification  must  be  grounded 
upon  the  circumstances  of  their  mental  culture  and 
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habits,  which  in  an  individual  case  are  seldom  exactly 
known;  and  classes  grounded  on  these  distinctions 
would  never  precisely  accord  with  those  into  which 
mankind  are  necessarily  divided  for  social  purposes. 
All  propositions  which  can  be  framed  respecting  the 
actions  of  men  as  ordiDarily  classified,  or  as  classified 
accordiug  to  any  kind  of  outward  indications,  are 
merely  approximate.  We  can  only  say,  Most  men  of  a 
particular  age,  profession,  country,  or  rank  in' society, 
have  such  and  such  qualities,  or.  Most  persons  when 
piac«i  in  certain  circumstances  act  in  such  and  such 
a  way.  Not  that  we  do  not  in  general  know  well 
enough  upon  what  causes  the  qualities  depend,  or 
what  sort  of  persons  they  are  who  act  in  that  parti- 
cular way ;  but  we  have  seldom  the  means  of  knowing 
whether  any  individual  person  has  been  under  the 
influence  of  those  causes,  or  is  a  person  of  that  parti- 
cular sort.  We  could  replace  the  approximate  gene- 
ralizations by  propositions  universally  true ;  but  these 
would  hardly  ever  be  capable  of  being  applied  to 
practice.  We  should  be  sure  of  our  majors,  but  we 
should  not  be  able  to  get  minors  corresponding  to 
them :  we  are  forced,  therefore,  to  draw  our  conclu- 
sioDs  from  coarser  and  more  fallible  indications. 

(  4.  Proceeding  now  to  consider,  what  is  to  be 
regarded  as  sufficient  evidence  of  an  approximate 
generalization ;  we  can  have  no  difficulty  in  at  once 
realising  that  when  admissible  at  all,  it  is  admis- 
ab\e  only  as  an  empirical  law.  Propositions  of  the 
form,  Every  A  is  B,  are  not  necessarily  laws  of  causa- 
tion, or  ultimate  uniformities  of  coexistence ;  propo- 
sitioQB  Uke  Most  A  are  B,  cannot  be  so.  Propositions 
hitherto  found  true  in  every  observed  instance,  may 
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yet  be  no  neceesary  consequence  of  laws  of  causation 
or  of  ultimate  uniformities,  and  unless  they  are  so, 
may,  for  aught  we  know,  be  felse  beyond  the  limits  of 
actual  observation :  still  more  evidently  must  this  be 
the  case  with  propositions  which  are  only  trae  in  a 
mere  majority  of  the  observed  instances. 

There  is  some  difference,  however,  in  the  degree 
of  certainty  of  the  proposition.  Most  A  are  B,  accord- 
iog  as  that  approximate  generalization  composes  the 
whole  of  our  knowledge  of  the  subject,  or  not.  Sup- 
pose, first,  that  the  former  is  the  case.  We  know 
only  that  most  A  are  B,  not  why  they  are  so,  nor  in 
what  respect  those  which  are,  di^r  from  those  which 
are  not.  How  then  did  we  learn  that  most  A  are  B? 
Precisely  in  the  manner  in  which  we  should  have 
learnt,  had  such  happened  to  be  the  fact,  that  all  A  are 
B.  We  collected  a  number  of  instances  sufficient  to 
eliminate  chance,  and  having  done  so,  compared  the 
number  of  instances  in  the  affirmative  with  the 
number  in  the  negative.  The  result,  like  other 
unresolved  derivative  laws,  can  be  reUed  on  solely 
within  the  limits  not  only  of  place  and  time,  but  also 
of  circumstance,  under  which  its  truth  has  been 
actually  observed ;  for  as  we  are  supposed  to  be 
ignorant  of  the  causes  which  make  the  proposition 
true,  we  cannot  tell  in  what  maimer  any  new  circum- 
stance might  perhaps  affect  it.  The  proposition. 
Most  judges  are  inaccessible  to  bribes,  would  be  found 
true  of  Englishmen,  Frenchmen,  Germans,  North 
Americans,  and  so  forth ;  but  if  on  this  evidence  alone 
we  extended  the  assertion  to  Orientals,  we  should  step 
beyond  the  limits,  not  only  of  place  but  of  circum- 
stance, within  which  the  fact  had  been  observed,  and 
should  let  in  possibilities  of  the  absence  of  the  deter- 
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minbg  causes,  or  the  presence  of  counteracting  ones, 
vhich  might  be  fatal  to  the  approximate  generalization. 
In  the  case  where  the  approximate  proposition  is 
Dot  the  ultimatum  of  our  scientific  knowledge,  but 
only  the  most  available  fonn  of  it  for  our  practical 
gnidance ;  where  we  know  not  only  that  most  A  hare 
the  attribute  B,  but  also  the  causes  of  B,  or  some 
properties  by  which  the  portion  of  A  which  has  that 
attribute  is  distinguished  from  the  portion  which  has 
it  not;  we  are  rather  more  favourably  situated  than  in 
the  preceding  case.  For  we  have  now  a  double  mode 
d  ascertaining  whether  it  be  true  that  most  A  are  B ; 
the  direct  mode*  as  before,  and  an  indirect  one,  that 
of  examining  whether  the  proposition  admits  of  being 
deduced  from  the  known  cause,  or  from  the  known 
criterion,  of  B.  Let  the  question,  for  example, 
be,  Whether  most  Scotchmen  can  read  ?  We  may 
Bot  have  observed,  or  received  the  testimony  of 
others  respecting,  a  sufficient  number  and  vaiiety  of 
Scotchmen  to  ascertain  this  fact ;  but  when  we  con- 
nder  that  the  cause  of  being  able  to  read  is  the  having 
been  taught  it,  another  mode  of  determining  the  ques- 
tion presents  itself,  namely,  by  inquiring  whether 
most  Scotchmen  have  been  sent  to  schools  where 
reading  is  effectually  taught  Of  these  two  modes, 
sometimes  one  and  sometimes  the  other  is  the  more 
available.  In  some  cases,  the  frequency  of  the  effect 
is  the  more  accessible  to  that  extensive  and  varied 
observation  which  is  indiq;>eiisaUe  to  the  establish- 
ment of  an  empirical  law;  at  other  times,  the  fre> 
queucy  of  the  causes,  or  of  some  collateral  indications. 
It  commonly  happens  that  neither  is  susceptible  of  so 
eatis&ctory  an  induction  as  could  be  desired,  and  that 
Uie  grounds  on  which  the  conclusion  is  received  are 
compounded  of  both.    Thus  a  man  may  believe  that 
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most  Scotchmen  can  reail,  because,  bo  far  as  his 
information  extends,  most  Scotchmen  have  been  sent 
to  school,  and  most  Scotch  schools  teach  reading 
effectually ;  and  also  because  most  of  the  Scotchmen 
whom  he  has  known  or  heard  of,  could  read;  though 
neither  of  these  two  sets  of  observations  may  by  itself 
fulfil  the  necessary  conditions  of  extent  and  variety. 

Although  the  approximate  geaeralizatioa  may  in 
most  cases  be  indispensable  for  our  guidance,  even 
when  we  know  the  cause,  or  some  certain  mark,  of 
the  attribute  predicated ;  it  needs  hardly  be  observed 
that  we  may  always  replace  the  uncertain  indication 
by  a  certain  one,  in  any  case  in  which  we  can  actually 
recognise  the  existence  of  the  cause  or  mark.  For 
example,  an  assertion  is  made  by  a  witness,  and  the 
question  is,  whether  to  believe  it.  If  we  do  not  look 
to  any  of  the  individual  circumstances  of  the  case, 
we  have  nothing  to  direct  us  but  the  approximate 
generalization,  that  truth  is  more  common  than  false- 
hood, or,  in  other  words,  that  most  persons,  on  most 
occasionB,  speak  truth.  But  if  we  consider  in  what 
circumstances  the  cases  when  truth  is  Bpokea  differ 
from  those  in  which  it  is  not,  we  find,  for  instance, 
the  following :  the  witness's  being  an  honest  man  or 
not ;  his  being  an  accurate  observer  or  not ;  his 
having  an  interest  to  serve  in  the  matter  or  not. 
Now,  not  only  may  we  be  able  to  obtain  other 
approximate  generalizations  respecting  the  degree  of 
frequency  of  these  various  possibilities,  but  we  may 
know  which  of  them  is  positively  realized  in  the  indi- 
vidual case.  That  the  witness  has  or  has  not  an  inte- 
rest to  serve,  we  may  know  directly;  and  the  other 
two  points  indirectly,  by  means  of  marks;  as,  for 
example,  from  his  conduct  on  some  former  occasiouj 
or  from  his  reputation,  which,  though  not  a  8ui«  vaAi 
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a/Tords  an  approximate  generalization  (as,  for  instance, 
Moat  persons  who  are  reputed  honest  by  those  with 
whom  they  have  had  frequent  dealings,  are  really  so,) 
which  approaches  nearer  to  an  universal  truth  than 
the  approximate  general  proposition  with  which  we 
set  out,  viz.,  Most  persons  on  most  occasions  speak 
,tnith. 

As  it  seems  unnecessary  to  dwell  any  further  upon 
the  question  of  the  evidence  of  approximate  generali- 
zations, we  shall  proceed  to  a  not  less  important  topic, 
that  of  the  cautions  to  be  observed  in  arguing  from 
these  incompletely  universal  propositions  to  particular 


§  5.  So  iar  as  regards  the  direct  appUcation  of  an 
approximate  generalization  to  an  individual  instance, 
this  question  presents  no  difficulty.  If  the  propo- 
sition, Most  A  are  B,  has  been  established,  by  a  suffi- 
cient induction,  as  an  empirical  law,  we  may  conclude 
that  any  particular  A  is  B,  with  a  probability  propor- 
tioned to  the  preponderance  of  the  number  of  affirma- 
tive instances  over  the  number  of  exceptions.  If  it 
has  been  found  practicable  to  attain  numerical  pre- 
cision in  the  data,  a  corresponding  degree  of  precision 
may  be  given  to  the  evaluation  of  the  chances  of  error 
in  the  conclusion.  If  it  can  he  established  as  an 
empirical  law  that  nine  out  of  every  ten  A  are  B, 
there  will  be  one  chance  in  ten  of  error  in  assuming 
that  any  A,  not  individually  known  to  us,  is  a  B :  but 
this  of  course  holds  only  within  the  limits  of  time, 
place,  and  circumstaDCe,  embraced  in  the  observations, 
and  therefore  cannot  be  counted  upon  for  any  sub-class 
or  variety  of  A  (or  for  A  in  any  set  of  external  cir- 
camstances)  which  were  not  included  in  the  aven^. 
It  must  be  added,  that  we  can  only  guide  ouraelves  by 
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the  proposition,  Nine  out  of  every  ten  A  are  B,  ia 
ca^es  of  which  we  know  nothing  except  that  they  fall 
within  the  class  A.  For  if  we  know,  of  any  particu- 
lar instance  i,  not  only  that  it  falls  under  A,  but  to 
what  species  or  VEiriety  of  A  it  belongs,  we  shall  gene- 
rally err  in  applying  to  t  the  average  struck  for  the 
whole  genus,  from  which  the  average  corresponding 
to  that  Species  alone  would,  in  all  probability,  mate- 
rially differ.  And  so  if  t,  instead  of  being  a  partica- 
lar  sort  of  instance,  is  an  instance  known  to  be  under 
the  influence  of  a  particular  set  of  circumstances. 
The  presumption  drawn  from  the  numerical  propor- 
tions in  the  whole  genus  would  probably,  in  such  a 
case,  only  mislead.  A  general  average  should  only  be 
applied  to  a  case  which  is  neither  known,  nor  can  be 
presumed,  to  be  other  than  an  average  case.  Such 
averages,  therefore,  are  commonly  of  little  use  for  the 
practical  guidance  of  any  af^rs  but  those  which  con- 
cern large  numbers.  Tables  of  the  chances  of  life  are 
useful  to  insurance  offices,  but  they  go  a  very  little 
way  towards  informing  any  one  of  the  dumces  of  his 
own  life,  or  any  other  life  in  which  he  is  interested, 
since  almost  every  life  is  either  better  or  worse  than 
the  average.  Such  averages  can  only  be  omsidered 
as  supplying  the  first  term  in  a  series  of  approxima- 
tions; the  subsequent  terms  proceeding  'upon  an 
appreciation  of  the  circumstances  belonging  to  the 
particular  case. 

$  G.  From  the  application  of  a  single  approximate 
generalization  to  individual  cases,  we  proceed  to  the 
application  of  two  or  more  of  them  together  to  the 
same  case. 

When  a  judgment  applied  to  an  individual  instance 
is  grounded  upon  two   approximate  generalizations 


APPROXIMATE    QENKRALIZATIONS.  147 

tak«i  io  conjunction,  the  propositions  may  co-operate 
towards  the  result  in  two  diflfereot  ways.  In  the  one, 
eacb  proposition  is  separately  applicable  to  the  case  in 
hand,  and  our  object  in  combining  them  is  to  give  to 
the  conclusion  in  that  particular  case  the  double  pro- 
bability arising  from  the  two  propositions  separately. 
This  may  be  called  joining  two  probabilities  by  way  of 
Addition ;  and  the  result  is  a  probability  greater  than 
either.  The  other  mode  is,  when  only  one  of  the  pro- 
positions is  directly  appUcable  to  the  case,  the  second 
bong  only  applicable  to  it  by  virtue  of  the  application 
of  the  first.  This  is  joining  two  probabilities  by  way 
of  Deduction  ;  the  result  of  which  is  a  less  probabiUty 
tiian  either,  llie  type  of  the  first  argument  is,  Most 
A  are  B ;  most  C  are  B ;  this  thing  is  both  an  A  and 
aC;  therefore  it  is  probably  a  B.  The  type  of  the 
second  is,  Most  A  are  B ;  most  C  are  A ;  this  is  a  C  ; 
therefore  it  is  probably  an  A,  therefore  it  is  probably  a 
B.  The  first  is  exempUfied  when  we  prove  a  fact  by 
the  testimony  of  two  unconnected  witnesses ;  the 
second,  when  we  adduce  only  the  testimony  of  one 
witness  that  he  has  heard  the  thing  asserted  by 
another.  Or  again,  in  the  first  mode  it  may  be  argued 
that  the  accused  committed  the  crime,  because  he  con- 
cealed himself,  and  because  his  clothes  were  stained 
with  blood ;  in  the  second,  that  he  committed  it  because 
he  washed  or  burnt  his  clothes,  which  is  supposed  to 
render  it  probable  that  they  were  stained  with  blood, 
lostead  only  of  two  hnks,  as  in  these  instances,  we  may 
SQppose  chains  of  any  length.  A  chain  of  the  former 
kind  was  termed  by  Mr.  Bentham*  a  self-corrobora- 
tiwcbain  of  evidence;  the  second,  a  self-infirmative 
chain. 

When  approximate  generalizations  are  joined  by 

*  RationaU  <^  Judicial  Eeidenee.    Book  r.    Circumstantikl. 
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way  of  addition,  it  is  e&sily  seen  from  the  theory  of 
probabilities  laid  down  in  a  former  chapter,  in  what 
manner  each  of  them  adds  to  the  probability  of  a  cod- 
clusioa  which  has  the  warrant  of  them  all.  If  two  of 
every  three  A  are  B,  and  three  of  every  four  C  are  B, 
the  probability  thnt  something  which  is  both  an  A  and 
a  C  is  a  B,  will  be  more  than  two  in  three,  or  than 
three  in  four.  Of  every  twelve  thii^  which  are  A, 
all  except  four  are  B,  by  the  supposition ;  and  if  the 
whole  twelve,  and  consequently  those  four,  have  the 
characters  of  C  likewise,  three  more  will  be  B  on  that 
ground.  Therefore,  out  of  twelve  which  are  both  A 
and  C,  eleven  are  B.  To  state  the  argument  in 
another  way ;  a  tbing  which  is  both  A  and  C,  but 
which  is  not  B,  is  found  in  only  one  of  three  sections 
of  the  class  A,  and  in  only  one  of  four  sections  of  the 
class  C ;  but  this  fourth  of  C  being  spread  over  the 
whole  of  A  indiscriminately,  only  one-third  part  of  it 
(or  one-twelfth  of  the  wbole  number)  belongs  to  the 
third  section  of  A ;  therefore  a  thing  which  is  not  B 
occurs  only  once,  among  twelve  things  which  are 
both  A  and  C.  The  argument  would,  in  the  language 
of  the  doctrine  of  chances,  be  thus  expressed: — the 
chance  tbat  an  A  is  not  B  is  i,  the  chance  that  a  C  is 
not  B  is  i,  hence  if  the  thing  be  both  an  A  and  a  C 
the  chance  is  i  of  ^  ^  -jV- 

This  argument  pre-supposes  (as  the  reader  nill 
doubtless  have  remarked)  that  the  probabilities  arising 
from  A  and  C  are  independent  of  one  another.  ITifiiB 
must  not  be  any  such  connexion  between  A  and  C, 
that  when  a  thing  belongs  to  the  one  class  it  will 
therefore  belong  to  the  other,  or  even  have  a  greater 
chance  of  doing  so.  Else  the  fourth  section  of  C, 
instead  of  being  equally  distributed  over  the  three 
sections  of  A,  might  be  comprised  in  greater  propor- 
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tion,  or  even  wholly,  in  the  third  section ;  in  which 
last  case  the  probability  aiising  from  A  and  C  t<^e- 
ther  would  be  no  greater  than  that  arising  from  A 
alone. 

When  approximate  generalizations  are  joined  toge- 
ther in  the  other  mode,  that  of  deduction,  the  degree 
of  probability  of  the  inference,  instead  of  increasing, 
diminisheB  at  each  step.  From  two  such  premisses 
as  Most  A  are  B,  Most  B  are  C,  we  cannot  with  cer- 
tainty conclude  that  even  a  single  A  is  C;  for  the 
whole  of  the  portion  of  A  which  in  any  way  falls  under 
B,  may,  perhaps,  be  comprised  in  the  exceptional  part 
of  it.  Still,  the  two  propositions  in  question  afford  an 
appreciable  probability  that  any  given  A  is  C,  pro- 
vided the  average,  on  which  the  second  proposition  is 
grounded,  was  taken  fairly  with  reference  to  the  first; 
provided  the  proportion  Most  B  are  C  was  arrived  at 
in  a  manner  leaving  no  suEpicion  that  the  probabiUty 
uising  from  it  is  otherwise  than  fairly  distributed  over 
the  section  of  B  which  belongs  to  A.  For  although 
the  instances  which  are  A  moj/  be  all  in  the  minority, 
they  may,  also,  be  all  in  the  majority;  and  the  one' 
possibility  is  to  be  set  against  the  other.  On  the 
whole,  the  probability  arising  from  the  two  proposi- 
tions taken  together  will  be  correctly  measured  by 
the  probability  arising  from  the  one,  abated  in  the 
ratio  of  that  arising  from  the  other.  If  nine  out  of 
ten  Swedes  have  light  hair,  and  eight  out  of  nine 
inhabitants  of  Stockholm  are  Swedes,  the  probability 
ariamg  from  these  two  propositions,  that  any  given 
inhabitant  of  Stockholm  is  light-haired,  will  amount 
to  eig^tinten;  although  it  is  rigorously  possible  (how- 
ever improbable)  that  the  whole  Swedish  population 
or  Stockholm  may  belong  to  that  tenth  section  of  the 
people  of  Sweden  who  are  an  exception  to  the  rest. 
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Tf  the  premisses  are  known  to  be  true  not  of  a 
bare  majority,  but  of  nearly  the  whole,  of  their  respec- 
tive subjects,  we  may  go  on  joining  one  such  pro- 
position to  another  for  several  steps,  before  we  reach 
a  conclusion  not  presumably  true  even  of  a  majority. 
The  error  of  the  conclusion  will  amount  to  the  aggre- 
gate of  the  errors  of  all  the  premissea.  Let  the  pro- 
position, Most  A  are  B,  be  true  of  nine  in  ten ;  Most 
B  are  C,  of  eight  in  nine :  then  not  only  will  one  A 
in  ten  not  be  C,  because  not  B,  but  even  of  the  nine- 
tenths  which  are  B,  only  eight-ninths  will  be  C:  that 
is,  the  cases  of  A  which  are  C  will  be  only  f  of -;Vt 
or  four-fifths.  Let  us  now  add  Most  C  are  D,  and 
suppose  this  to  be  true  of  seven  cases  out  of  eight; 
the  proportion  of  A  which  is  D  will  be  only  |r  of  f 
of  iV,  or  fff.  Thus  the  probability  progressively 
dwindles.  The  experience,  however,  on  which  our 
approximate  generalizations  are  grounded,  has  so 
rarely  been  subjected  to,  or  admits  of,  accurate  nume- 
rical estimation,  that  we  cannot  in  general  apply  any 
measurement  to  the  diminution  of  probability  which 
takes  place  at  each  illation ;  but  must  be  content  with 
remembering  that  it  does  diminish  at  every  step,  and 
that  unless  the  premisses  approach  very  nearly  indeed 
to  being  universal  truths,  the  conclusion  after  a  very 
few  steps  is  worth  nothing.  A  hearsay  of  a  hearsay, 
or  an  argument  from  presumptive  evidence  depend- 
ing not  upon  immediate  marks  but  upon  marks  of 
marks,  is  worthless  at  a  very  few  removes  from  the 
first  stage. 

^  7.  There  are,  however,  two  cases  in  which 
reasonings  depending  upon  approximate  generaliza- 
tions may  be  carried  to  any  length  we  please  with 
as  much  assurance,  and  are  as  strictly  scientific,  as  if 
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they  were  composed  of  UDiversal  laws  of  nature. 
Both  these  cases  are  exceptions  of  the  sort  which  are 
currently  said  to  prove  the  rule.  The  approximate 
generalizations  are  as  suitable,  in  the  cases  in  ques- 
tion, for  purposes  of  ratiocination,  'as  if  they  were 
complete  geDeralizations,  because  they  are  capable 
of  bdng  transformed  into  complete  generalizations 
exactly  equivalent. 

First:  If  the  approximate  generalization  is  of  the 
class  in  which  our  reason  for  stopping  at  the  approxi- 
mation is  not  the  impossibiUty,  but  only  the  inconve- 
nience, of  going  further;  if  we  are  cognizant  of  the 
character  which  distinguishes  the  cases  that  accord 
with  the  generalization  from  those  which  are  excep- 
tions to  it;  we  may  then  substitute,  for  the  approxi- 
mate proposition,  an  universal  proposition  with  a 
proviso,  llie  proposition,  Most  persons  who  have 
uncontrolled  power  employ  it  itl,  is  a  generalization 
of  this  class,  and  may  be  transformed  into  the  fol- 
lowing:— All  persons  who  have  uncontrolled  power 
employ  it  ill,  provided  they  are  not  persons  of  unusual 
strength  of  judgment  and  will,  and  confirmed  habits 
of  virtue.  The  proposition,  carrying  the  hypothesis 
or  proviso  with  it,  may  then  be  dealt  with  no  longer 
as  an  approximate,  but  as  an  universal  proposition; 
and  to  whatever  number  of  steps  the  reasoning  may 
reach,  the  hypothesis,  being  carried  forward  to  the 
coQctusion,  will  exactly  indicate  how  iar  that  con- 
clusion is  from  being  applicable  universally.  If  in 
the  course  of  the  argument  other  approximate  gene- 
ralizations are  introduced,  each  of  them  being  in  like 
manner  expressed  as  an  universal  proposition  with  a 
condition  annexed,  the  sum  of  all  the  conditions  will 
appear  at  the  end  as  the  sum  of  all  the  errors  which 
affect  the  conclusion.    Thus,  to  the  proposition  last 
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cited,  let  us  add  the  following: — All  absolute  monarchs 
have  uncontrolled  power,  unless  their  position  is  such 
that  they  need  the  active  support  of  their  subjects  (as 
was  the  case  with  Queen  Elizabeth,  Frederic  of  Prussia, 
and  others).  Combining  these  two  propositions  we 
can  deduce  from  them  an  universal  conclusion,  which 
will  be  subject  to  both  the  hypotheses  in  the  pre- 
misses :  All  absolute  monarchs  employ  their  power 
ill,  unless  their  position  makes  them  need  the  active 
support  of  their  subjects,  or  unless  they  are  persons  of 
unusual  strength  of  judgment  and  will,  and  confirmed 
habits  of  virtue.  It  is  of  no  consequence  how  rapidly 
the  errors  in  our  premisses  accumulate,  if  we  are  able 
in  this  manner  to  record  each  error,  and  keep  an 
account  of  the  a^regate  as  it  swells  up. 

Secondly:  there  is  a  case  in  which  approximate 
propositions,  even  without  onr  taking  note  of  the 
conditions  under  which  they  are  not  true  of  individual 
cases,  are  yet,  for  the  purposes  of  science,  universal 
ones ;  namely,  in  the  scientific  inquiries  which  relate 
to  the  properties  not  of  individuals,  but  of  multitudes. 
The  principal  of  these  is  the  science  of  politics,  or  of 
human  society.  This  science  is  principtdly  concerned 
with  the  actions  not  of  solitary  individuab,  but  c^ 
masses;  with  the  fortunes  not  of  single  persons,  bat 
of  communities.  For  the  statesman,  therefore,  it  is 
generally  enough  to  know  that  most  persons  act  or 
are  acted  upon  in  a  particular  way ;  since  his  specula- 
tions and  his  practical  amusements  rder  almost 
exclusively  to  cases  in  which  the  whole  community, 
or  some  large  portion  of  it,  is  acted  upon  at  once;  and 
in  which,  therefore,  what  is  done  or  felt  by  most 
persons  determines  the  result  produced  by  or  upon 
the  body  at  large.  He  can  get  on  well  enough 
with  approximate  generalizations  on   human  nature, 
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siace  what  is  true  approximately  of  all  individuals  is 
true  absolutely  of  all  masses.  And  even  when  the 
operations  of  individual  men  have  a  part  to  play  in 
hia  dedactions,  as  when  he  is  reasoning  of  kings,  or 
other  single  rulers,  still  as  he  is  providing  for  indefi- 
nite duration,  involving  an  indefinite  succession  of 
such  individuals,  he  must  in  general  both  reason  and 
act  as  if  what  is  true  of  most  persons  were  true 
of  all. 

The  two  kinds  of  considerations  above  adduced 
are  a  sufficient  refutation  of  the  popular  error,  that 
speculations  on  society  and  government,  as  resting 
upon  merely  probable  evidence,  must  be  inferior  in 
certainty  and  scientific  accuracy  to  the  conclusions  of 
what  are  called  the  exact  sciences,  and  less  to  be  relied 
upon  in  practice.  There  are  reasons  enough  why  the 
moral  sciences  must  remain  inferior  to  at  least  the 
more  perfect  of  the  physiod ;  why  the  laws  of  their 
more  complicated  phenomena  cannot  be  so  completely 
deciphered,  nor  the  phenomena  predicted  with  the 
same  degree  of  assurance.  But  though  we  cannot 
attiun  to  so  many  truths,  there  is  no  reason  that  those 
ne  can  attain  should  deserve  less  reliance,  or  have 
less  of  a  scientific  character.  Of  this  topic,  however, 
we  shall  treat  more  systematically  in  the  concluding 
Book,  to  which  place  any  further  consideration  of  it 
must  be  deferred. 
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Chapter  XXIV. 
OF  THE  BEMAINlNa  LAWS  OF  NATURE. 

^  I .  In  the  First  Book  we  found  that  all  the  assertions 
which  can  be  conveyed  by  language,  express  some  one 
or  more  of  five  different  things ;  Existence ;  Order 
in  Place ;  Order  in  lime ;  Causation ;  and  Resem- 
blance*. Of  these,  Causation,  in  our  view  of  the  sub- 
ject, not  being  fundamentally  different  from  Order  in 
"Hme,  the  five  species  of  possible  assertions  are 
reduced  to  four.  The  propositions  which  affirm  Order 
in  Time,  in  either  of  its  two  modes,  Coexistence  and 
Succession,  have  formed,  thus  far,  the  subject  of  the 
present  Book.  And  we  have  now  concluded  the  expo- 
sition, so  fer  ns  it  falls  within  the  limits  assigned  to 
this  work,  of  the  nature  of  the  evidence  on  which 
these  propositions  rest,  and  the  processes  of  investiga- 
tion by  which  they  are  discovered  and  proved.  There 
remain  three  classes  of  facts:  Existence,  Order  in 
Place,  and  Resemblance ;  in  regard  to  which  the  same 
questions  are  now  to  be  resolved. 

Regarding  the  first  of  these,  very  little  needs  be 
said.  Existence  in  general,  is  a  subject  not  for  our 
science,  but  for  the  higher  metaphysics.  To  deter- 
mine what  things  can  be  recognized  as  really  existing, 
independently  of  our  own  sensible  or  other  impres- 
sions, and  in  what  meaning  the  term  is,  in  that  case, 
predicated  of  Ihem,  belongs  to  the  consideration  of 
"  Things  in  themselves,"  from  which,  throughout  this 
work,  we  have  as  much  as  possible  kept  aloof.  Exist- 
ence, so  fnr  as  Logic  is  concerned  about  it,  has  refer- 
*  Siipra,  vol.  i.,  p.  139. 
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ence  only  to  phenomena;  to  actual,  or  possible,  states 
of  external  or  internal  consciousness,  in  ourselves  or 
others.  Feelings  of  sensitive  beings,  or  possibilities 
of  having  such  feelings,  are  the  only  things  the  exist- 
ence of  vhich  can  be  a  subject  of  logical  induction, 
because  the  only  things  of  which  the  existence  in  indi- 
ridoal  casea  can  be  a  subject  of  experience. 

It  is  true  that  a  thing  is  said  by  us  to  exist,  even 
when  it  is  absent,  and  therefore  is  not  and  cannot  be 
perceived.  But  even  then,  its  existence  is  to  us  only 
another  word  for  our  conviction  that  we  should  per- 
ceive it  on  a  certain  supposition  ;  if  we  were  placed  in 
the  needful  circumstances  of  time  and  place,  and 
endowed  with  the  needful  perfection  of  organs.  My 
belief  that  the  Emperor  of  China  exists,  is  simply  my 
belief  that  if  I  were  transported  to  the  imperial  palace 
or  some  other  locality  in  Pekin,  I  should  see  him. 
My  belief  that  Julius  Csesar  existed,  is  my  belief  that 
I  should  have  seen  him  if  I  had  been  present  in  the 
field  of  Pharsalia,  or  in  the  senate-house  at  Rome. 
When  I  believe  that  stars  exist  beyond  the  utmost 
range  of  my  vision,  though  assisted  by  the  most 
powerfol  telescopes  yet  invented,  my  belief,  philo- 
sophically expressed,  is,  that  with  still  better  tele- 
scopes, if  such  existed,  I  could  see  them,  or  that  they 
may  be  perceived  by  beings  less  remote  from  them  in 
space,  or  whose  capacities  of  perception  are  superior 
to  mine. 

The  existence,  therefore,  of  a  phenomenon,  is  but 
another  word  for  its  being  perceived,  or  for  the  inferred 
possibility  of  perceiving  it.  When  the  phenomenon 
is  within  the  range  of  present  observation,  by  present 
observation  we  assure  ourselves  of  its  existence ;  when 
it  is  beyond  that  range,  and  is  therefore  said  to  be 
absent,  we  infer  its  existence  from  marks  or  evidences. 
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But  what  can  these  evidences  be  ?  Other  phenomoia ; 
aBceitained  by  induction  to  be  connected  with  the 
given  phenomenon,  either  in  the  way  of  succession  or 
of  coexistence.  The  simple  existence,  therefore,  oi 
an  individual  phenomenon,  when  not  directly  per- 
ceived, is  inferred  from  some  inductive  law  of  succes- 
sion or  co^dstence :  and  is  consequently  not  amenable 
to  any  peculisur  inductive  principles.  We  prove  the 
existence  of  a  thing,  by  proving  that  it  is  connected  hj 
succes^on  or  coexistence  with  some  known  thii^. 

With  respect  to  genertU  propositions  of  this  class, 
that  is,  which  affirm  the  bare  fact  of  existence,  they 
have  a  peculiarity  which  renders  the  logical  treatmeot 
of  them  a  very  easy  matter ;  they  are  generalizations 
which  are  sufficiently  proved  by  a  single  instance.' 
That  ghosts,  or  unicorns,  or  sea-serpents  exist,  would 
be  fully  established  if  it  could  be  ascertained  positively 
that  such  things  had  been  even  once  seen.  Whatever 
has  once  happened,  is  capable  of  happening  again ; 
the  only  question  relates  to  the  conditions  under 
which  it  happens. 

So  &r,  therefore,  as  relates  to  simple  existence, 
the  Inductive  Logic  has  no  knots  to  untie.  And  we 
may  proceed  to  the  remainiog  two  of  the  great  classes 
into  which  facts  have  been  divided ;  Resemblance,  and 
Order  in  Space. 

$  2.  Resemblance  and  its  opposite,  except  in  the 
case  in  which  they  assume  the  names  of  Equality  and 
Inequality,  are  seldom  regarded  as  subjects  of  science ; 
they  are  supposed  to  be  perceived  by  simple  appre- 
hension ;  by  merely  applying  our  senses  or  directing 
our  attention  to  the  two  objects  at  once,  or  in  imme- 
diate succession.  And  this  simultaneous  or  virtually 
simultaneous  application  of  our  fecnlties  to  the  two 
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things  which  are  to  be  compared,  does  necessarily  con- 
stitute the  ultimate  appeal,  wherever  such  application 
is  practicable.  But,  in  most  cases,  it  is  not  practi- 
cable :  the  objects  cannot  be  brought  so  closely  toge- 
ther that  the  feeling  of  their  resemblance  (at  least  a 
complete  feeling  of  it)  directly  arises  in  the  mind. 
We  can  only  compare  each  of  them  with  some  third 
object  capable  of  being  transported  from  one  to  the 
other.  And  besides,  even  when  the  objects  can  be 
brought  into  immediate  juxtaposition,  their  resem- 
blance or  difference  is  but  imperfectly  known  to  us 
Diiless  we  have  compared  them  minutely,  part  by  part. 
Until  this  h^  been  done,  things  in  reaUty  very  dissi- 
milar often  appear  undistinguishably  alike.  Two 
lines  of  very  unequal  length  will  appear  about  equal 
when  lying  in  different  directions ;  but  place  them 
parallel,  with  their  farther  extremities  even,  and  if  you 
look  at  the  nearer  extremities,  their  inequality  becomes 
a  matter  of  direct  perception. 

To  ascertain  whether,  and  in  what,  two  pheno- 
mena resemble  or  differ,  is  not  always,  therefore,  so 
easy  a  thing  as  it  might  at  first  appear.  When  the 
two  camiot  be  brought  into  juxtaposition,  or  not  so 
that  the  observer  ih  able  to  compare  their  several 
parts  in  detail,  he  must  employ  the  indirect  means  of 
reasoning  and  general  propositions.  When  we  can- 
not bring  two.  straight  lines  together,  to  determine 
whether  they  are  equal,  we  do  it  by  the  physical  aid 
of  a  foot  rule  applied  first  to  one  and  then  to  the 
other,  and  the  logical  aid  of  the  general  proposition 
or  formula,  "  Things  which  are  equal  to  the  same 
thing  are  equal  to  one  another."  The  comparison  of 
two  things  through  the  intervention  of  a  third  thing, 
when  their  direct  comparison  is  impossible,  is  the 
appropriate  scientific  process  for  ascertaining  resem- 
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blances  and  dissimilarities,  and  ia  the  sum  total  of 
what  Logic  has  to  teach  on  the  subject. 

An  undue  extension  of  these  views  induced  Locke 
to  consider  reasoning  itself  as  nothing  but  the-  com- 
parison of  two  ideas  through  the  medium  of  a  third, 
and  knowledge  as  the  perception  of  the  agreement  or 
disagreement  of  two  ideas:  doctrines  which  the  Cod- 
dillac  school  blindly  adopted,  without  the  qualifica- 
tions and  distinctions  with  which  they  were  studious^ 
guarded  by  their  illustrious  author.  Where,  indeed, 
the  agreement  or  disagreement  (otherwise  called  re- 
semblance or  dissimilarity)  of  any  two  things  is  the 
very  matter  to  be  determined,  as  is  the  case  parti- 
cularly in  the  sciences  of  quantity  and  extension, 
there  the  process  by  which  a  solution,  if  not  attainable 
by  direct  perception,  must  be  indirectly  sought,  con- 
sists in  comparing  these  two  things  through  the 
medium  of  a  third.  But  this  is  far  from  being  true 
of  all  inquiries.  The  knowledge  that  bodies  fall  to 
the  ground  is  not  a  perception  of  a^^ement  or  dis- 
agreement, but  of  a  series  of  physical  occurrences,  a 
succession  of  sensations.  Locke's  deflnitions  of  know- 
ledge and  of  reasoning  required  to  be  limited  to  our 
knowledge  of,  and  reasoning  about,  Resemblances. 
Nor,  even  when  thus  restricted,  are  the  propositions 
strictly  correct;  since  the  comparison  is  not  made,  as 
he  represents,  between  the  ideas  of  the  two  pheno- 
mena, but  between  the  phenomena  themselves.  This 
mistake  has  been  pointed  out  in  an  earlier  part  of  our 
inquiry*,  and  we  traced  it  to  an  imperfect  conception 
of  what  takes  place  in  mathematics,  where  very  (^n 
the  comparison  is  really  made  between  the  ideas, 
without  any  appeal   to   the   outward  senses ;  only, 


•  Supm,  Tol.  i.,  p.  117,  309. 
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however,  because  io  mathematics  a  comparison  of  the 
ideas  is  strictly  equivalent  to  a  comparison  of  the 
phenomena  themselves.  Where,  as  in  the  case  of 
numbers,  lines,  and  figures,  our  idea  of  an  object  is  a 
complete  picture  of  the  object,  so  far  as  respects  the 
matter  in  hand;  we  can  of  course  learn  from  the 
picture,  whatever  could  be  leamt  fromt  he  object  itself 
by  mere  contemplation  of  it  as  it  exists  at  the  par- 
ticular instant  when  the  picture  is  taken.  No  mere 
contemplation  of  gunpowder  would  ever  teach  us  that 
a  spark  would  make  it  explode,  nor,  consequently, 
would  the  contemplation  of  the  idea  of  gunpowder  da 
so:  but  the  mere  contemplation  of  a  straight  line 
shows  that  it  cannot  inclose  a  space;  accordingly  the 
contemplation  of  the  idea  of  it  will  show  the  same. 
What  takes  place  in  mathematics  is  thus  no  argument 
that  the  comparison  is  between  the  ideas  only.  It  is 
always,  either  indirectly  or  directly,  a  comparison  of 
the  phenomena. 

In  cases  in  which  we  cannot  bring  the  phenomena 
to  the  test  of  direct  inspection  at  all,  or  not  in  a 
manner  sufficiently  precise,  but  must  judge  of  their 
resemblance  by  inference  from  other  resemblances  or 
dissimilarities  more  accessible  to  observation,  we  of 
course  require,  as  in  all  cases  of  ratiocination,  genera- 
lizations or  formulae  applicable  to  the  subject  We  must 
reason  from  laws  of  nature ;  from  the  uniformities  which 
are  observable  in  the  foct  of  likeness  or  unlikeness. 

^  3.  Of  these  lairs  or  uniformities,  the  most  com- 
prehensive are  those  supplied  by  mathematics;  the 
axioms  relating  to  equality,  inequality,  and  propor- 
tionality, and  the  various  theorems  thereon  founded. 
And  these  are  the  only  Laws  of  Resemblance  which 
require  to  be,  or  which  can  be,  treated  apart.    .It  is 
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true  there  are  innumerable  other  theorems  which 
affirm  resemblances  among  phenomena;  as  that  tbt 
angle  of  the  reflection  of  light  is  equal  to  its  angle  of 
iucidence  (equality  being  merely  exact  resemblance  in 
m^nitude).  Again,  that  the  heavenly  bodies  describe 
equal  areas  in  equal  times;  and  that  their  periods  of 
revolution  are  proportional  (another  species  of  resem- 
blance) to  the  sesquiplicate  powers  of  their  distances 
from  the  centre  of  force.  The^e  and  similar  propc^i- 
tions  affirm  resemblances,  of  the  same  nature  with 
those  asserted  in  the  theorems  of  mathematics:  but 
the  distinction  is,  that  the  propositions  of  mathematics 
are  true  of  all  phenomena  whatever,  or  at  least  with- 
out distinction  of  origin;  while  the  truths  in  question 
are  affirmed  only  of  special  phenomena,  which  ori^- 
nate  in  a  certain  way;  and  the  equaUtles,  proportion- 
alities, or  other  resemblances,  which  exist  between 
such  phenomena,  must  necessarily  be  either  derived 
from,  or  identical  with,  the  law  of  their  origin — the 
law  of  causation  on  which  they  depend.  Hie  equality 
of  the  areas  described  by  the  planets,  is  derived  from 
the  laws  of  the  causes;  and,  until  its  derivation  was 
shown,  it  was  an  empirical  law.  The  equality  of  the 
angles  of  reflexion  and  incidence  is  identical  with  the 
law  of  the  cause;  for  the  cause  is  the  incidence  of  a 
ray  of  light  upon  a  reflecting  surface,  and  the  equality 
in  question  is  the  very  law  according  to  which  that 
cause  produces  its  eflects.  This  class,  therefore,  of  the 
uniformities  of  resemblance  between  phenomena,  are 
inseparable,  in  fact  and  in  thought,  from  the  laws  of 
the  production  of  those  phenomena;  and  the  princi- 
ples of  induction  applicable  to  them  are  no  other  than 
those  of  which  we  liave  treated  in  the  preceding  chapters 
of  this  Book. 

It  is  otherwise  with  the  truths  of  mathematics. 
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He  laws  of  equality  and  ineqtiality  between  epaces, 
or  between  numbers,  have  no  connexion  with  laws  (rf 
causation.  That  the  angle  of  reflexion  is  equal  to  the 
angle  of  inddence  is  a  statement  of  the  mode  of  action 
of  a  particular  cause;  but  that  when  two  straight  lines 
iDteraect  each  other  the  opposite  angles  are  equal,  is 
true  of  all  such  lines  and  angles,  by  whatever  cause 
produced.  That  the  squares  of  the  periodic  times  of 
the  planets  are  proportional  to  the  cubes  of  their  dis- 
tances from  the  sun,  is  an  uniformity  derived  from 
the  laws  of  the  causes  which  produce  the  planetary 
motioDs,  namely,  the  central  and  the  tangential  force; 
but  that  the  square  of  any  number  is  four  timed  the 
square  of  half  the  number,  is  true  independently  of 
any  cause.  The  only  laws  of  resemblance,  therefore, 
which  we  are  called  upon  to  consider  independently 
of  causation,  belong  to  the  province  of  mathematics. 

i  4.  The  same  thii^  is  evident  with  respect  to  the 
only  remaining  one  of  our  five  categories.  Order  in 
Place.  The  order  in  place,  of  the  efiects  of  a  cause, 
is  (like  everything  else  belonging  to  the  effects)  a 
consequence  of  the  laws  of  that  cause.  The  order  in 
place,  or,  as  we  have  termed  it,  the  collocation,  of  the 
primeval  causes  is  (as  well  as  their  resemblance)  in 
each  instance  an  ultimate  llact,  in  which  no  laws  or 
oniformities  are  traceable.  The  only  remaining  gene- 
ral propositions  i*especting  order  in  place,  and  the 
only  ones  which  have  nothing  to  do  with  causation, 
are  some  of  the  truths  of  geometry;  laws  through 
which  we  are  able,  from  the  order  in  place  of  certain 
points,  lines,  or  spaces,  to  infer  the  order  in  place  of 
others  which  are  connected  with  the  former  in  some 
known  mode;  quite  independently  of  the  particular 
nature  of  those  points,  lines,  or  spaces,  in  any  other 
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respect  than  position  or  magnitude,  as  well  as  inde- 
pendently of  the  physical  cause  from  which  in  any 
particuliir  case  they  h^pen  to  derive  their  origin. 

It  thus  appears  that  mathematics  is  the  only  de- 
partment of  science  into  the  methods  of  which  it  still 
remains  to  inquire.  And  there  ia  the  less  necessity 
that  this  inquiry  should  occupy  us  long,  as  we  have 
already,  in  the  second  book,  made  considerable  pro- 
gress in  it.  We  there  remarked,  that  the  directly 
inductive  truths  of  mathematics  are  few  in  number; 
consisting  of  the  axioms,  together  with  certain  propo- 
sitions concerning  existence,  tacitly  involved  in  most 
of  the  'so-called  definitions.  And  we  proved,  at  such 
length  as  makes  any  return  to  the  subject  altogetber 
superfluous,  that  these  original  premisses,  from  which 
the  remaining  truths  of  the  science  are  deduced, 
are,  notwithstanding  all  appearances  to  the  contrary, 
results  of  observation  and  experience;  founded,  in 
short,  on  the  evidence  of  the  senses.  That  things 
equal  to  the  same  thing  are  equal  to  another,  or  that 
two  straight  lines  which  have  once  intersected  with 
one  another  continue  to  diverge,  are  inductive  truths ; 
resting  indeed,  like  the  law  of  universal  causation, 
only  upon  induction  per  enumerafton«ni  simplican! 
upon  the  fact  that  they  have  been  perpetually  found 
true  and  never  once  false.  But  as  we  have  seen  in  a 
recent  chapter  that  this  evidence,  in  the  case  of  a  law 
BO  completely  universal  as  the  law  of  causation, 
amounts  to  the  fullest  proof  attainable  by  the  human 
faculties,  so  is  this  even  more  evidently  true  of  the 
general  propositions  to  which  we  are  now  adverting : 
because,  as  a  perception  of  their  truth  in  any  individual 
case  whatever,  requires  only  the  simple  act  of  looking  at 
the  objects  in  a  proper  position,  there  never  could  have 
been  in  their  cage  (what,  for  a  long  period,  in  the  case 
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of  the  taw  of  causation,  there  were)  instances  which 
were  apparently,  though  not  really,  exceptions  to  them. 
^Hieir  infallible  truth  was  recognised  from  the  very 
dawn  of  speculation  ;  and  as  their  extreme  &miiiarity 
made  it  impossible  for  the  mind  to  conceive  the  objects 
under  any  other  law,  they  were,  and  still  are,  gene- 
rally considered  as  truths  recognised  by  their  own 
evidence,  or  by  instinct. 

§  5.  There  is  something  which  seems  to  require 
explanation,  in  the  fitct  that  the  immense  multitude  of 
truths  (a  multitude  still  as  far  from  being  exhausted 
as  ever)  comprised  in  the  mathematical  sciences,  can 
be  elicited  from  so  small  a  number  of  elementary 
laws.  One  sees  not,  at  first,  how  it  is  that  there  can 
be  room  for  such  an  infinite  variety  of  true  propositions, 
on  subjects  apparently  so  limited. 

To  begin  with  the  science  of  number.  The  ele- 
moitary  or  ultimate  truths  of  this  science  Are  the 
conunon  axioms  concerning  equality,  namely, ' '  Things 
which  are  equal  to  the  same  thing  are  equal  to  one 
another,"  and  "  Equals  added  to  equals  make  equal 
Bums,"   (no  other  axioms  are  necessary*,)  leather 


*  The  axiom, "  Equals  eabtiacted  from  equals  leave  equal  difier- 
eueet,'  may  be  demonstiated  from  the  two  axioms  in  the  text.  If 
A  =0,  and  B  =  6,  A  —  B  =  a  -  i.  For  if  not,  let  A  -B  =  a  - 
i  +  e.  Then,  nnce  B  =  £,  adding  eqnals  to  equals,  A  =  a  +  e. 
Bat  A  =  a.    Therefore  a  =  a+  e,  vhich  is  abanrd. 

This  proposition  haviuf;  been  demonstrated,  ws  may,  by  means 
of  it,  demonstrate  the  following  :  "  If  equals  be  added  to  nnequals, 
the  sanu  are  unequal.'  If  A  =  a  and  B  not  =  &,  A  +  B  is  not 
=  a  +  b.  For  suppose  it  to  be  so.  Then,  tdnce  A  =  a  and  A  + 
B  =  a+  &,  subtracting  equals  from  equals,  B  =  i;  which  is  con- 
tnuy  to  the  hypothesis. 

So  again,  it  may  be  proved  that  two  things,  one  of  wludi  is 
equal  ud  the  other  unequal  to  a  third  thing,  are  unequal  to  <»b 
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with  the  definitions  of  the  various  Dumbers.  Like 
other  so-called  definitions,  these  Eire  composed  of  two 
things,  the  explanation  of  a  name  and  the  assertion  of 
a  fact :  of  which  the  latter  alone  can  form  a  first  prin- 
ciple or  premiss  of  a  science.  The  fact  asserted  in  the 
definition  of  a  numher  is  a  physical  ^t.  Each  of  the 
numbers  two,  three,  four,  &c.,  denotes  physical  phe- 
nomena, and  connotes  a  physical  property  of  those 
phenomena.  Two,  for  instance,  denotes  all  pairs  of 
things,  and  twelve  all  dozens  of  things,  connoting 
what  makes  them  pEurs,  or  dozens ;  and  that  which 
makes  them  so  is  something  physical ;  since  it  cannot 
be  denied  that  two  apples  are  physically  distinguish- 
^le  from  three  apples,  two  hcirses  from  one  horse, 
and  so  forth :  that  they  are  a  different  visible  and 
tangible  phenomenon.  I  am  not  undertaking  to  say 
what  the  difference  is;  it  is  enough  that  there  Is  a 
difference  of  which  the  senses  can  take  cognizance. 
And  although  an  hundred  and  two  horses  are  not  so 
easily  distinguished  from  an  hundred  and  three,  as 
two  horses  are  from  three — though  in  most  positions 
the  senses  do  not  perceive  any  difference — yet  they 
mm/  be  so  placed  that  a  difference  will  be  perceptible, 
or  else  we  should  never  have  distinguished  them,  and 
given  them  different  names.  Weight  is  confessedly  a 
physical  property  of  things ;  yet  small  differences 
between  great  weights  are  as  imperceptible  to  the 
senses  in  most  situations,  as  small  differences  between 
great  numbers ;  and  are  only  put  in  evidence  by 
placing  the  two  objects  in  a  peculiar  position,  namely, 
in  the  opposite  ecfdes  of  a  deUcate  balance. 


another.  If  A  =  a  and  A  not  =  B,  nrather  ia  a  =  B.  For  suppose 
H  to  be  equal.  Then,  since  A  ^  a  and  a  :=  B,  and  since  things 
«qnal  to  the  same  thing  ate  et^nal  to  one  another,  A  =  B ;  which  is 
ixntraif  to  the  bypothews. 
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What,  then,  ia  that  which  is  connoted  by  a  name 
of  number  ?  Of  course  some  property  belonging  to 
the  agglomeiatioD  of  things  which  we  call  by  the 
name ;  and  that  property  is,  the  characteristic  manner 
in  which  the  agglomeration  is  made  up  of ,  and  may 
be  separated  into,  parts.  We  wiU  endeavour  to  make 
this  more  intelligible  by  a  few  explanations. 

When  we  cidl  a  collection  of  objects  two,  three,  or 
four,  they  are  not  two,  three,  or  four  in  the  abstract ; 
they  are  two,  three,  or  four  things  of  some  particular 
kind;  pebbles,  horses,  inches,  pounds  weight.  What 
the  name  of  number  connotes  is,  the  manner  in  which 
single  objects  of  the  g^ren  kind  must  be  put  together, 
in  order  to  produce  that  particular  a^regate.  If  the 
aggregate  be  of  pebbles,  and  we  call  it  two,  the  name 
implies  that  to  compose  the  ablegate,  one  pebble  must 
be  joined  to  one  pebble.  If  we  call  it  three,  we  mean 
that  one  and  one  and  one  pebble  must  be  brought 
together  to  produce  it,  or  else  that  one  pebble  must 
be  joined  to  an  aggregate  of  the  kind  called  two, 
already  existing.  The  aggregate  which  we  call  four 
has  a  bUII  greater  number  of  characteristic  modes  of 
formation.  One  and  one  and  one  and  one  pebble  may 
be  brought  together ;  or  two  aggregates  of  the  kind 
called  two  may  be  united ;  or  one  pebble  may  be 
added  to  an  aggregate  of  the  kind  called  three.  Every 
succeeding  number  in  the  ascending  series,  may  be 
formed  by  the  junction  of  smaller  numbers  in  a 
progressively  greater  variety  of  ways.  Even  limiting 
the  parts  to  two,  the  number  may  be  formed,  and 
coDsequently  may  be  divided,  in  as  many  different 
ways  as  there  are  numbers  smaller  than  itself;  and,  if 
we  admit  of  threes,  fours,  &c.,  in  a  still  greater  vmety. 
Other  modes  of  arriving  at  the  same  aggregate  present 
themselves,  not  by  the  union  of  smaller,  but  by  the 
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dismemberment  of  larger  aggregates.  Thus,  three 
pebbles  may  be  formed  by  taking  away  oae  pebble 
from  an  aggr^ate  of  four ;  two  pebbles,  by  an  equal 
division  of  a  similar  aggregate ;  and  so  on. 

Every  arithmetical  proposition ;  every  statement 
of  the  result  of  an  arithmetical  operation ;  is  a  state* 
ment  of  one  of  the  modes  of  the  formation  of  a  given 
number.  It  affirms  that  a  certain'  aggregate  might 
have  been  formed  by  putting  together  certain  other 
aggregates,  or  by  withdrawing  certain  portions  of  some 
aggregate ;  and  that,  by  consequence,  we  might  re- 
produce those  aggregates  from  it,  by  reversing  the 
process. 

Thus,  when  we  say  that  the  cube  of  12  is  1728, 
what  we  affirm  is  this:  That  if,  having  a  sufficient 
number  of  pebbles  or  of  any  other  objects,  we  put 
them  together  in  the  particular  sort  of  parcds  or 
aggregates  called  twelves;  and  put  together  these 
twelves  again  into  similar  collections;  and,  finally, 
make  up  twelve  of  these  largest  parcels ;  the  aggre- 
gate thus  formed  will  be  such  a  one  as  we  call  1728 : 
namely,  that  which  (to  take  the  most  familiar  of  its 
modes  of  formation)  may  be  made  by  joining  the 
parcel  called  a  thousand  pebbles,  the  parcel  called 
seven  hundred  pebbles,  the  parcel  called  twenty 
pebbles,  and  the  parcel  called  e^ht  pebbles.  The 
converse  proposition*  that  the  cube  root  of  1728  is 
12,  asserts  that  this  large  aggregate  may  again  be 
decomposed  into  the  twelve  twelves  of  twelves  of 
pebbles  which  it  consists  of. 

The  modes  of  formation  of  any  number  are  innu- 
merable ;  but  when  we  know  one  mode  of  formation 
of  each,  all  the  rest  may  be  determined  deductively 
If  we  know  that  a  is  formed  from  b  and  c,  b  (nan  d 
and  e,  c  from  d  and  /,  and  so  forth,  until  we  have 
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iDcluded  all  the  numbers  of  any  scale  we  chuse  to 
select,  (taking  care  that  for  each  number  the  mode  of 
formation  is  really  a  distinct  one,  not  bringing  us 
round  again  to  the  former  numbers,  but  introducing  a 
new  number,)  we  have  a  set  of  propositions  from 
which  we  may  reason  to  all  the  other  modes  of  for- 
mation of  those  numbers  from  one  another.  Having 
established  a  chain  of  inductJTe  truths  connecting 
together  all  the  numbers  of  the  scale,  we  can  ascertain 
the  foimation  of  any  one  of  those  numbers  from  any 
other  by  merely  travelling  from  the  one  to  the  other 
along  the  cbam.  Suppose  that  we  knew  only  the 
following  modes  of  formation:  6  =  4  +  2, 4=7- 3, 
7=5  +  2,5=9-4.  We  could  determine  how  6  may  be 
formcdfromD.  For  6  =  4+  2=  7-3  +  2  =  5  +  2-3 
+  2=9-4  +  2-3  +  2.  It  may  therefore  be  formed 
by  taking  away  4  and  3,  and  adding  2  and  2.  If 
ve  know  besides  that  2  +  2  =  4,  we  obtain  6  from  9 
in  a  simpler  mode,  by  merely  taking  away  3. 

It  is  sufficient,  therefore,  to  select  one  of  the 
various  modes  of  formation  of  each  number,  as  a 
means  of  ascert^ing  all  the  rest.  And  since  things 
which  are  uniform,  and  therefore  simple,  are  most 
easily  received  and  retained  by  the  understandii^, 
there  is  an  obvious  advantage  in  selecting  a  mode  of 
formation  which  shall  be  alike  for  all ;  in  fixing  the 
connotation  of  names  of  number  on  one  uniform  prin- 
d|de.  The  mode  in  which  our  existing  numerical 
nomenclature  is  contrived  possesses  this  advantage, 
with  the  additional  one,  that  it  happily  conveys  to 
the  mind  two  of  the  modes  of  formation  of  every 
number.  Each  number  is  considered  as  formed  by 
the  addition  of  an  unit  to  the  number  next  below  it  in 
magnitude,  and  this  mode  of  formation  is  conveyed 
by  the  place  which  it  occupies  in  the  series.    And 
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each  is  also  considered  as  formed  by  the  addition  of 
a  number  of  units  less  than  ten,  and  a  number  of 
aggregates  each  equal  to  one  of  the  successive  powers 
of  ten :  and  this  mode  of  its  formation  is  expressed  by 
its  spoken  name,  and  by  its  numerical  character. 

What  renders  arithmetic  a  dedactive  science,  is 
the  fortunate  applicabihty  to  it  of  a  law  so  compre- 
hensive as  "  The  sums  of  equals  are  equals :"  or  (to 
express  the  same  principle  in  less  familiar  but  more 
characteristic  language,)  Whatever  is  made  up  of  parts 
is  made  up  of  the  parts  of  those  parts.  This  truth, 
obvious  to  the  senses  in  all  cases  which  can  be  fsurly 
referred  to  their  decision,  and  so  general  as  to  be 
coextensive  with  nature  itself,  being  true  of  all  sorts  of 
phenomena  (for  all  admit  of  being  numbered,)  must  be 
considered  an  inductive  truth,  or  law  of  nature,  of  the 
highest  order.  And  every  arithmetical  operation  is  an 
application  of  this  law,  or  of  other  laws  capable  of  bdng 
deduced  from  it.  This  is  our  warrant  for  allcalculations. 
We  believe  that  five  and  two  are  equal  to  seven,  on  the 
evidence  of  this  inductive  law,  combined  with  the 
definitions  of  those  numbers.  We  arrive  at  that 
conclusion  (as  all  know  who  remember  how  they  first 
learned  it)  byaddinga  single  unit  at  a  time:  5  +  1=^6, 
therefore  5+1  +  1  =  6+1==  7:  andagain2=:  1  +  1, 
therefore  5+2=5+1+1  =  7. 

§  6.  Innumerable  as  are  the  true  propositions 
which  can  be  formed  concerning  particular  numbers, 
no  adequate  conception  could  be  guned,  from  these 
alone,  of  the  extent  of  the  truths  composing  the 
science  of  number.  Such  propositions  as  we  have 
spoken  of  are  the  least  general  of  all  numerical  truths. 
It  is  true  that  even  these  are  coextensive  with  all 
nature :  the  properties  of  the  number  four  are  true  of 
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all  objects  that  are  divisible  into  four  equal  parts,  and 
all  objects  are  either  actually  or  ideally  50  divisible. 
Bat  the  propositions  which  compose  the  science  of 
algebra  are  true,  not  of  a  particular  number,  but  of 
all  Dumbers ;  not  of  all  things  under  the  condition  of 
being  divided  in  a  particular  way,  but  of  all  things 
nnder  the  condition  of  being  divided  in  any  way — of 
bong  designated  by  a  number  at  aU. 

Since  it  is  impossible  for  different  numbers  to  have 
any  of  theirmodes  of  formation  completely  in  common, 
it  looks  like  a  paradox  to  say,  that  all  propositions 
which  can  be  made  concerning  numbers  relate  to  their 
modes  of  formation  from  other  numbers,  and  yet  that 
there  are  propositions  which  are  true  of  all  numbers. 
Bat  this  very  paradox  leads  to  the  real  principle  of 
generalization  concerning  the  properties  of  numbers. 
Two  different  numbers  cannot  be  formed  in  the  same 
manner  from  the  same  numbers ;  but  they  may  be 
formed  in  the  same  manner  from  different  numbers ;  as 
nine  is  formed  from  three  by  multiplying  it  into 
itself,  and  sixteen  is  formed  from  four  by  the  same 
process.  Thus  there  arises  a  classification  of  modes 
of  formation,  or,  in  the  language  commonly  used  by 
mathematicians,  a  classification  of  Functions.  Any 
number,  considered  as  formed  from  any  other  numberj 
is  called  a  function  of  it;  and  there  are  as  many  kinds 
of  foQCtions  as  there  are  modes  of  formation.  The 
simple  functions  are  by  no  means  numerous,  most 
fimctions  being  formed  by  the  combination  of  several 
of  the  operations  which  form  simple  functions,  or  by 
successive  repetitions  of  some  one  of  those  operations. 
The  simple  functions  of  any  number  a  are  all 
redudble  to  the  following  forms:  x  +  a,  x~a,  oir, 
— ,  a;",  ■ .— ,  log.  a:  (to  the  base  a),  and    the   same 
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expressioDB  varied  by  putting  x  for  a  and  a  for  2, 
wherever  that  substitution  would  alter  the  value :  to 
which  perhaps  we  ought  to  add  (with  M.  Comte)  sin  x, 
and  arc  (sin  =:  x).  All  other  functions  of  jr  are 
formed  by  putting  some  one  or  more  of  the  sunpie 
functions  in  the  place  of  x  or  a,  and  subjectii^  them 
to  the  same  elementary  operations. 

In  order  to  carry  on  general  reasonings  on  the  sub- 
ject of  Functions,  we  require  a  nomenclature  enabling 
us  to  express  any  two  numbers  by  names  which,  with- 
out specifying  what  particular  numbers  they  are,  shall 
show  what  function  each  is.of  the  other ;  or,  in  other 
words,  shall  put  in  evidence  their  mode  of  formation 
from  one  another.  The  system  of  general  language 
called  algebraical  notation  does  this.  The  expressions 
a  and  c?+Za  denote,  the  one  any  number,  the  other 
the  number  formed  from  it  in  a  particular  manner. 
The  expressions  o,  h,  n,  and  (o  +  b)',  denote  any 
three  numbers,  and  a  fourth  which  is  formed  from 
them  in  a  certain  mode. 

The  following  may  be  stated  ^  the  general  pro- 
blem of  the  algebraical  calculus :  F  hdng  a  certaia 
function  of  a  given  number,  to  find  what  function  F 
will  be  of  any  function  of  that  number.  For  example, 
a  binomial  a  +  A  is  a  function  of  its  two  parts  a  and  h, 
and  the  parts  are,  in  their  turn,  functions  of  a  +  i: 
now  (a  +  &)"  is  a  certain  function  of  the  binomial  ; 
what  function  will  this  be  of  a  and  b,  the  two  parts  ? 
The  answer  to  this  question  is  the  binomial  thei»cin- 

The  formula  (o  +  6)-  =  a'  +-  a-'6+"'"~^  o"-*i'+, 

1  1.2 

&c.,  shows  in  what  manner  the  number  which  is 
jbrmed  by  multiplying  a  +  &  into  itsdf  n  times,  might 
be  formed  without  that  process,  directly  from  a,  &,  and 
n.    And  of  this  nature  are  all  the  theorems  of  the 
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scieoce  of  number.  They  assert  the  identity  of  the 
result  of  different  modes  of  formation.  They  affirm 
that  some  mode  of  formation  from  x,  and  some  mode 
of  formation  from  a  certain  function  of  x,  produce 
the  same  number. 

Besides  these  general  theorems  or  formulse,  what 
remains  in  the  algebraical  calculus  is  the  resolution  of 
equations.  But  the  resolution  of  an  equation  is  also 
a  theorem.  If  the  equation  be  jb'  +  aa;  =  i,  the  reso- 
lation  of  this  equation,  viz.,  x  ^  —  i^a ^^  \ a'+  b, 
is  a  general  proposition,  which  may  be  regarded  as  an 
answer  to  the  question,  If  6  is  a  certain  function  of  x 
and  a  (namely  a?  +  ax,)  what  function  is  a;  of  6  and  a  ? 
The  resolution  of  equations  is,  therefore,  a  mere 
variety  of  the  general  problem  as  above  stated.  The 
problem  is — Given  a  function,  what  function  is  it  of 
some  other  function  ?  And,  in  the  resolution  of  an 
equation,  the  question  is,  to  find  what  function  of  one 
of  its  own  functions  the  number  itself  is. 

Such  as  above  described,  is  the  aim  and  end  of 
the  calculus.  As  for  its  processes,  every  one  knows 
that  they  are  simply  deductive.  In  demonstrating  an 
algebraical  theorem,  or  in  resolving  an  equation,  we 
travel  from  the  datum  to  the  qiussitum  by  pure  ratio- 
cination; in  which  the  only  premisses  introduced, 
besides  the  original  hypotheses,  are  the  fundamental 
axioms  already  mentioned — that  things  equal  to  the 
same  thing  are  equal  to  one  another,  and  that  the 
sums  of  equal  things  are  equal.  At  each  step  in  the 
demonstration  or  in  the  calculation  we  apply  one  or 
other  of  these  truths,  or  truths  deduced  from  them, 
as,  that  the  differences,  products,  &c.,  of  equal  num- 
bers are  equal. 

It  would  be  inconsistent  with  the  scale  of  this 
work,  and  not  necessary  to  its  design,  to  carry  the 
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analyais  of  the  truths  and  processes  of  algebra  any 
farther ;  which  is  moreover  the  less  needful,  as  the 
task  has  been  recently  and  thoroughly  performed  by 
other  writera.  Professor  Peacock's  Algebra,  and 
Mr.  Whewell's  Doctrine  of  Limits,  should  be  studied 
by  every  one  who  desires  to  comprehend  the  evidence 
of  mathematical  truths,  and  the  meaning  of  the 
obscurer  processes  of  the  calculus ;  while,  even  after 
mastering  these  treatises,  the  student  will  have  much 
to  learn  on  the  subject  from  M.  Comte,  of  whose 
admirable  work  one  of  the  most  admirable  portions  is 
that  in  which  he  may  truly  be  said  to  have  created  the 
philosophy  of  the  higher  mathematics*. 

$  7.  If  the  extreme  generality  and  remoteness,  not 
so  much  from  sense  as  from  the  visual  and  tactual 
imagination^  of  the  laws  of  number,  renders  it  a  some- 
what difficult  effort  of  abstraction  to  conceive  those 
laws  as  being  in  reality  physical  truths  obtained  by 
observation ;  the  same  difficulty  does  not  exist  with 
regard  to  the  laws  of  extension.  The  facts  of  which 
those  laws  are  expressions,  are  of  a  kind  peculiarly 
accessible  to  the  sense,  and  suggesting  emiuently  dis- 
tinct images  to  the  fancy.  That  geometry  is  a  strictly 
physical  science  would  doubtless  have  been  recognised 
in  all  ages,  had  it  not  been  for  the  illusions  produced 
by  two  causes.  One  of  these  is  the  characteristic 
property,  already  noticed,  of  the  facts  of  geometry, 
that  they  may  be  collected  from  our  ideas  or  mental 


*  In  the  concluding  pagea  of  hta  Court  de  PhUotophie  PotUite,  of 
whicli  tbe  final  volume  has  but  recently  appeared,  U.  Comtc 
announces  the  intention  of  hereafter  producing  a  special  and  syste- 
matic work  on  the  Philosophy  of  Mathematics.  All  competrat 
jndgea  who  are  acquainted  with  what  M.  Comte  has  already  accom- 
plished in  that  great  department  of  the  philosophy  of  the  sciences, 
will  look  with  the  highest  expectations  to  this  promised  tnatise. 
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pictares  of  objects  as  effectually  as  from  the  objects 
themselves.  The  other  is,  the  demonstrative  cha- 
racter of  geometrical  truths ;  which  was  at  one  time 
supposed  to  constitute  a  radical  distinction  between 
tbem  and  physical  truths,  the  latter,  as  resting  on 
loerely  probable  evidence,  being  deemed  essentially 
uncertain  and  unprecise.  The  advance  of  knowledge 
has,  however,  made  it  manifest  that  physical  science, 
in  its  better  understood  branches,  is  quite  as  demon- 
strative as  geometry ;  the  task  of  deducing  its  details 
from  a  few  comparatively  simple  principles  being 
found  to  be  anything  but  the  impossibility  it  was  once 
supposed  to  be ;  and  the  notion  of  the  Buperior  cer- 
tainty of  geometry  being  an  illusion  arising  from  the 
ancient  prejudice  which  in  that  science  mistakes  the 
ideal  data  from  which  we  reason,  for  a  peculiar  class 
of  reahties,  while  the  corresponding  ideal  data  of  any 
deductive  physical  science  are  recognised  as  what  they 
really  are,  mere  hypotheses. 

Every  theorem  in  geometry  is  a  law  of  external 
nature,  and  might  have  been  ascertained  by  gene- 
ralizing from  observation  and  experiment,  which  in 
this  case  resolve  themselves  into  comparison  and  mea- 
sarement.  But  it  was  found  practicable,  and  being 
practicable,  was  desirable,  to  deduce  these  truths  by 
ratiocination  from  a  small  number  of  general  laws  of 
nature,  the  certainty  and  universality  of  which  was 
obvious  to  the  most  careless  observer,  and  which  com- 
pose the  first  principles  and  ultimate  premisses  of  the 
science.  Among  these  general  laws  must  be  included 
the  same  two  which  we  have  noticed  as  ultimate  prin- 
ciples of  the  Science  of  Number  also,  and  which  are 
applicable  to  every  description  of  quantity ;  viz.,  the 
sums  of  equals  are  equal,  and  things  which  are  equal 
to  the  same  thing  are  equal  to  one  another  ;  the  latter 
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of  which  may  be  expressed  in  a  maDner  more  sug^es- 
tire  of  the  inexhaustible  multitude  of  its  consequences 
by  the  following  terms :  Whatever  is  equal  to  any  one 
of  a  number  of  equal  magnitudes,  is  equal  to  any 
other  of  them.  To  these  two  must  be  added,  in  geo- 
metry, a  third  law  of  equality,  namely,  that  lines,  sur- 
faces, or  solid  spaces,  which  can  be  so  applied  to  one 
another  as  to  coincide,  are  equal.  Some  writers  have 
asserted  that  this  law  of  nature  is  a  mere  verbal  defi- 
nition ;  that  the  expression  "  equal  magnitudes" 
TReotu  nothing  but  magnitudes  which  can  be  so  applied 
to  one  another  as  to  coincide.  But  in  this  opinion  I 
cannot  agree.  The  equality  of  two  geometrical  mag- 
nitudes cannot  differ  fnodamentally  in  Its  nature  from 
the  equahty  of  two  weights,  two  degrees  of  heat,  or 
two  portions  of  duration,  to  none  of  which  would  this 
pretended  definition  of  equality  be  suitable.  None  of 
these  things  can  be  so  applied  to  one  another  as  to 
coincide,  yet  we  perfectly  understand  what  we  mean 
when  we  call  them  equal.  Things  are  equal  in  mag- 
nitude, as  things  are  equal  in  weight,  when  they  are 
felt  to  be  exactly  similar  in  respect  of  the  attribute  io 
which  we  compare  them :  and  the  application  of  the 
objects  to  each  other  in  the  one  case,  like  the 
balancing  them  with  a  pair  of  scales  in  the  other,  is 
but  a  mode  of  brio^g  them  into  a  position  in  which 
our  senses  can  recognise  deficiencies  of  exact  resem- 
blance that  would  otherwise  escape  our  notice. 

Along  with  these  three  general  principles  or 
axioms,  the  remainder  of  the  premisses  of  geometry 
consist  of  the  so-called  definitions,  that  is  to  say,  pro- 
positions asserting  the  real  existence  of  the  various 
objects  therein  designated,  together  with  some  one 
property  of  each.  In  some  cases  more  than  one  prth 
perty  is  commonly  assumed,  but  in  no  case  is  more 
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than  one  necessary.  It  is  assamed  that  there  are 
sacfa  things  in  nature  as  straight  lines,  and  that  any 
two  of  them  setting  out  from  the  same  point,  diverge 
more  and  more  without  limit.  This  assumption, 
(which  inclades  and  goes  heyond  Euclid's  axiom  that 
two  straight  lines  cannot  inclose  a  space,)  is  as  indis- 
pensable in  geometry,  and  as  evident,  resting  upon  as 
simple,  familiar,  and  universal  observation,  as  any  of 
the  other  axioms.  It  is  also  assumed  that  straight 
lines  diverge  from  one  another  in  different  degrees ;  in 
other  words,  that  there  are  such  things  as  angles,  and 
that  they  are  capable  of  being  equal  or  unequal.  It  is 
assumed  that  there  is  such  a  thing  as  a  circle,  and  that 
all  its  radii  are  equal ;  such  things  as  ellipses,  and  that 
the  sums  of  the  focal  distances  are  equal  for  every 
point  in  an  ellipse;  such  things  as  parallel  lines,  and 
that  those  lines  are  everjrwhere  equally  distant*. 


*  Geometere  have  naoally  preferred  to  define  parallel  lines  hy 
the  property  of  being  in  the  same  plane  and  never  meeting.  Tliie, 
howerer,  has  rendered  it  necessaiy  for  them  to  asmme,  ae  an  addi- 
tional  axiom,  some  other  property  of  parallel  lines;  and  the  nn- 
sttisfactory  manner  in  which  properties  for  that  purpose  have  been 
■elected  by  Euclid  and  others  has  tiwaye  been  deemed  the  oppro- 
bnnm  of  elementary  geometry.  Eren  as  a  verbal  definition,  equi- 
dittuce  is  a  fitter  property  to  characterize  parallels  by,  since  it  is 
the  attribnte  really  involved  in  the  ngnification  of  the  name.  If 
to  be  in  the  same  plane  and  never  to  meet  were  all  that  is  meant 
l>7  being  parallel,  we  should  feel  no  incongruity  in  speaking  of  a 
dure  as  parallel  to  its  asymptote.  The  meuiing  of  parallel  lines  is, 
lines  which  pnrsue  exactly  the  same  direction,  and  whidi,  therefore, 
Dtitber  approach  nearer  nor  go  farther  &om  one  another ;  a  concep- 
tiim  nggested  at  once  by  the  contemplation  of  nature.  That  the 
Unes  will  never  meet  is  of  course  implied  in  the  more  comprehensive 
proposition  that  they  are  everywhere  equally  distant.  And  that 
uy  itiught  lines  which  are  in  the  same  plane  and  not  equi-distant 
will  certainly  me«t,  may  be  demonstrated  in  the  most  rigid  manner 
ftom  the  fundamental  property  of  straight  lines  assumed  in  the  text, 
Til.,  that  if  they  set  out  fiom  the  same  point  they  diverge  more  and 
more  without  limit. 
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§  8.  It  is  a  matter  of  somethiog  more  thaa  curi- 
osity to  consider  to  what  peculiarity  of  the  physical 
truths  which  are  the  subject  of  geometry,  it  is  owing 
that  they  can  all  be  deduced  from  so  small  a  number 
of  original  premisses :  why  it  is  that  we  can  set  out 
from  only  one  characteristic  property  of  each  kind  of 
phenomenon,  and  with  that  and  two  or  three  general 
truths  relating  to  equality,  can  travel  from  mark  to 
mark  until  we  obtain  a  vast  body  of  derivative  truths, 
to  all  appearance  extremely  unlike  those  elementary 
ones. 

The  explanation  of  this  remarkable  fact  seems  to 
lie  in  the  following  circumstances.  In  the  first  place, 
all  questions  of  position  and  figure  may  he  resolved 
into  questions  of  magnitude.  The  position  and  figure 
of  any  object  is  determined,  by  determining  the  posi- 
tion of  a  sufficient  number  of  points  in  it ;  and  the 
position  of  any  point  may  be  determined  by  the  mag- 
nitude of  three  rectangular  co-ordinates,  that  is,  of 
the  perpendiculars  drawn  from  the  point  to  three  axes 
at  right  angles  to  one  another,  arbitrarily  selected. 
By  this  transformation  of  all  questions  of  quality  into 
questions  only  of  quantity,  geometry  is  reduced  to  the 
single  problem  of  the  measurement  of  magnitudes, 
that  is,  the  ascertainment  of  the  equalities  which 
exist  between  them.  Now  when  we  consider  that  by 
one  of  the  general  axioms,  any  equality,  when  ascer- 
tained, is  proof  of  as  many  other  equalities  as  there 
are  other  things  equal  to  either  of  the  two  equals ; 
and  that  by  another  of  those  axioms,  any  ascertained 
equality  is  proof  of  the  equality  of  as  many  pairs  of 
magnitudes  as  can  be  formed  by  the  numerous  opera- 
tions which  resolve  themselves  into  the  addition  of 
the  equals  to  themselves  or  to  other  equals ;  we  cease 
to  wonder  that  in  proportion  as  a  science  is  conversant 
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about  equality,  it  should  afford  a  more  copious  supply 
of  marks  of  marks ;  and  that  the  sciences  of  number 
and  extension,  which  are  conversant  with  little  else 
than  equality,  should  be  the  most  deductive  of  all 
the  sciences. 

There  are,  moreover,  two  or  three  of  the  principal 
laws  of  space  or  extension  which  are  unusually  fitted 
for  rendering  one  position  or  magnitude  a  mark  of 
another,  and  thereby  contributing  to  render  the 
science  largely  deductive.  First;  the  magnitudes  of 
inclosed  spaces,  whether  superficial  or  solid,  are  com- 
pletely determined  by  the  magnitudes  of  the  lines  and 
angles  which  bound  them.  Secondly,  the  length  of 
any  line,  whether  straight  or  curve,  is  measured  (cer- 
tain other  things  being  given,)  by  the  angle  which  it 
subtends,  and  vice  versd.  Lastly,  the  angle  which 
any  two  straight  lines  make  with  each  other  at  an 
inaccessible  point,  is  measured  by  the  angles  they 
severally  make  with  any  third  line  we  choose  to  select. 
By  means  of  these  general  laws,  the  measurement  of 
all  lines,  angles,  and  spaces  whatsoever  might  be 
accomplished  (to  borrow  an  observation  from  M. 
Comte),  by  measuring  a  single  straight  line  and  a  suf- 
ficient number  of  angles ;  which  is,  indeed,  the  plan 
actually  pursued  in  the  trigonometrical  survey  of  a 
country ;  and  fortunate  it  is  that  this  is  practicable, 
the  exact  measurement  of  straight  lines  being  difiicult, 
but  that  of  angles  very  easy.  Three  such  generaliza- 
tions as  the  foregoing  afford  such  facilities  for  the 
indirect  measurement  of  magnitudes,  (by  supplying  us 
with  known  lines  or  angles  which  are  marks  of  the 
magnitude  of  unknown  ones,  and  thereby  of  the 
spaces  which  they  inclose)  that  it  is  easily  conceivable 
how  from  a  few  data  we  can  go  on  to  ascertain  the 
magnitude  of  an  indefinite  multitude  of  lines,  angles, 
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and  spaces,  which  we  could  Dot  easily,  or  could  not  at 
all,  measure  by  any  more  direct  process. 

§  9.  Such  are  the  few  remarks  which  it  seemed 
necessary  to  make  in  this  place,  respecting  the  laws  of 
nature  which  are  the  peculiar  subject  of  the  sciences 
of  number  and  extension.  The  immense  part  which 
those  laws  take  in  giving  a  deductive  character  to  the 
other  departments  of  physical  science,  is  well  known ; 
and  is  not  surprising,  when  we  consider  that  all  causes 
operate  according  to  mathematical  laws.  The  effect 
is  always  dependent  upon,  or,  in  mathematical  lan- 
guage, is  a  function  of,  the  quantity  of  the  agent ;  and 
generally  of  its  position  also.  We  cannot,  therefore, 
reason  respecting  causation,  without  introducing  con- 
siderations of  quantity  and  extension  at  every  step ; 
and  if  the  nature  of  the  phenomena  admits  of  oar 
obtmning  numerical  data  of  sufficient  accuracy,  the 
laws  of  quantity  become  the  grand  instruments  for 
calculating  forward  to  an  effect,  or  backward  to  a 
cause.  That  in  all  other  sciences,  as  well  as  in  geo- 
metry, questions  of  quality  are  scarcely  ever  indepen- 
dent of  questions  of  quantity,  may  be  seen  from  the 
most  familiar  phenomena.  Even  when  several  colours 
are  mixed  on  a  painter's  palette,  the  cranpfirative 
quantity  of  each  entirely  determines  the  colour  of 
the  mixture. 

With  this  mere  su^iestion  of  the  general  causes 
which  render  mathematical  principles  and  processes  so 
predominant  in  those  deductive  sciences  which  afford 
precise  numerical  data,  I  must,  on  the  present  occa- 
sion, content  myself;  referring  the  reader  who  desires 
a  thorough  acquaintance  with  this  great  subject,  to  the 
first  two  volumes  of  M.  Comte's  systematic  work. 

In  the  same  work,  and  more  particularly  in  the 
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third  volume,  are  also  fully  discussed  the  accessary 
limits  of  the  applicability  of  mathematical  priDciples 
to  the  improvement  of  other  sciences.  Such  prin- 
dfJes  are  manifestly  inapplicable,  where  the  causes  on 
which  any  class  of  phenomena  depend  are  so  imper- 
fectly accessible  to  -our  obserration,  that  we  cannot 
ascertain,  by  a  proper  induction,  their  numerical  laws ; 
or  where  the  causes  are  so  numerous,  and  intermixed 
in  60  complex  a  manner  with  one  another,  that  even 
supposing  their  laws  known,  the  computation  of  the 
aggregate  effect  transcends  the  powers  of  the  calculus 
as  it  is,  or  as  it  is  ever  likely  to  be ;  or  lastly,  where 
the  causes  themselves  are  in  a  state  of  perpetual  fluc- 
tiution,  as  in  physiology,  and  still  more,  if  possible, 
io  the  social  science.  As  M.  Comte*  well  observes, 
the  mathematical  solutions  of  physical  questions 
become  progressively  more  difficult  and  more  imper- 
fect, in  proportion  as  the  questions  divest  themselves 
of  their  abstract  and  hypothetical  character,  and 
approach  nearer  to  the  degree  of  complication  actually 
existing  in  nature ;  insomuch  that  beyond  the  limits 
of  astronomical  phenomena,  and  of  those  most  nearly 
analogous  to  them,  mathematical  accuracy  is  geuerally 
obtained  "  at  the  expense  of  the  reality  of  the  inquiry :" 
while,  even  in  astronomical  questions,  "  notwithstand- 
ing the  admirable  simplicity  of  their  mathematical 
elements,  our  feeble  intelligence  becomes  incapable  of 
following  out  effectually  the  logical  combinations  of 
the  taws  on  which  the  phenomena  are  dependent,  as 
soon  as  we  attempt  to  take  into  simultaneous  con- 
sideration more  than  two  or  three  essential  influences." 
Of  this,  the  problem  of  the  Three  Bodies  has  already 
been  cited  by  us,  more  than  once,  as  a  remarkable 
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ioetance ;  the  complete  solution  of  so  comparativeljr 
Bimple  a  question  having  vainly  tried  the  skill  of  the 
most  profound  mathematicians.  We  may  conceive, 
then,  how  chimerical  would  he  the  hope  that  mathe- 
matical principles  could  ever  be  advantageously  applied 
to  phenomena  dependent  upon  the  mutual  action  of 
the  innumerable  minute  particles  of  bodies,  as  those  of 
chemistry,  and  still  more,  of  physiology ;  and  for 
similar  reasons  those  principles  must  be  for  ever 
inapplicable  to  the  still  more  complex  inquiries,  tbe 
subjects  of  which  are  phenomena  of  society  and 
government. 

The  value  of  mathematical  instruction  as  a  prepa- 
ration for  those  more  difficult  investigations,  consists 
in  tbe  applicability  not  of  its  doctrines,  but  of  its 
method.  Mathematics  will  ever  remain  the  most  per- 
fect type  of  the  Deductive  Method  in  general ;  and 
the  applications  of  mathematics  to  the  simpler 
branches  of  physics,  furnish  the  only  school  in  which 
philosophers  can  effectually  learn  the  most  difficult 
and  important  portion  of  their  art,  the  employment  of 
the  laws  of  simpler  phenomena  for  explaining  and 
predicting  those  of  the  more  complex.  These  grounds 
are  quite  sufficient  for  deeming  mathematical  tndning 
an  indispensable  basis  of  real  scientific  education,  and 
regarding,  with  Plato,  one  who  is  dyeeaftirpriTos,  as  want- 
ing in  one  of  the  most  essential  qualifications  for 
the  successful  cultivation  of  the  higher  branches  of 
philosophy. 
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Chapter  XXV. 
OF  THE  GROUNDS  OF  DI8BEUEF. 

I  1.  The  method  of  arnving  at  general  truths,  or 
general  propositions  fit  to  be  believed,  and  the  nature 
of  the  evidence  on  which  they  are  grounded,  have 
been  discussed,  as  far  as  space  and  the  writer's  Acui- 
ties permitted,  in  the  twenty-four  preceding  chapters. 
But  the  result  of  the  examination  of  evidence  is  not 
always  belief,  nor  even  suspension,  of  judgment ;  it  is 
sometimes  disbelief.  The  philosophy,  therefore,  of 
induction  and  experimental  inquiry  is  incomplete, 
unless  the  grounds  not  only  of  belief,  but  of  disbelief, 
arp  treated  of ;  and  to  this  topic  we  shall  devote  one, 
and  the  final,  chapter. 

By  disbelief  is  not  here  to  be  understood  the  mere 
absence  of  belief.  The  ground  for  abstaining  from 
belief  is  simply  the  absence  or  insufficiency  of  proof; 
and  in  considering  what  is  sufficient  evidence  to  sup- 
port any  given  conclusion,  we  have  already  by,  impli- 
cation, considered  what  evidence  is  not  sufficient  for 
the  same  purpose.  By  disbelief  is  here  meant,  not 
the  state  of  mind  in  which  we  are  ignorant,  and  form 
no  opinion  upon  a  subject,  but  that  in  which  we  are 
fully  persuaded  that  some  opinion  is  not  true;  inso- 
much that  if  evidence,  even  of  great  strength,  (whether 
gronnded  on  the  testimony  of  others  or  on  our  own 
apparent  perceptions,)  were  produced  in  favour  of 
the  opinion,  we  should  beUeve  that  the  witnesses 
spoke  falsely,  or  that  they,  or  ourselves  if  we  were 
the  direct  percipients,  were  mistaken. 

That  there  are  such  cases,  no  one  is  likely  to 
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dispute.  Assertions  for  which  there  is  abundant 
positive  evidence  are  often  disbelieved,  on  account  of 
■what  is  called  their  improbability,  or  impossibility.  And 
the  question  for  consideration  is,  what,  in  the  present 
case,  these  words  mean,  and  how  far  and  under  what 
circumstances  the  properties  which  they  express  are 
sufficient  grounds  for  disbelief. 

^2.  It  is  to  be  remarked  in  the  first  place,  that 
the  positive  evidence  produced  in  support  of  an 
assertion  which  is  nevertheless  rejected  on  the 
score  of  impossibility  or  improbability,  is  never  such 
as  amounts  to  full  proof.  It  is  always  grounded  upon 
some  approximate  generalization.  The  fact  may 
have  been  asserted  by  a  hundred  witnesses;  but 
there  are  many  exceptions  to  the  universality  of  the 
generalization  that  what  a  hundred  witnesses  affirm  is 
true.  We  may  seem  to  ourselves  to  have  actually 
seen  the  fact :  bat,  that  we  really  see  what  we  think 
we  see,  is  by  no  means  an  universal  truth;  our  oi^gans 
may  have  been  in  a  morbid  state,  or  we  may  have 
inferred  something,  and  imagined  that  we  perceived  it. 
The  evidence,  then,  in  the  affirmative,  being  never 
more  than  an  approximate  generalization,  all  will 
depend  upon  what  the  evidence  in  the  negative  is. 
If  that  also  rests  upon  an  approximate  generalization, 
it  is  a  case  for  comparison  of  probabilities.  If  the 
approximate  generahzations  leading  to  the  affirmative 
are,  when  added  together,  less  strong,  or  in  other 
words,  further  removed  from  univeisality,  than  the 
approximate  generalizations  which  support  the  nega- 
tive side  of  the  question,  the  proposition  is  said  to  be 
improbable,  and  is  to  be  disbelieved,  provisionally. 
If  however  an  alleged  fact  be  in  contradiction,  not  to 
any  number  of  approximate  generalizations,  but  to  a 
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omipleted  generalization  grounded  upon  a  rigorous 
iaduction,  it  is  said  to  be  impossible,  and  is  to  be 
disbelieved  totally. 

This  last  principle,  simple  and  evident  as  it  appears, 
is  the  doctrine  which,  on  the  occasion  of  an  attempt  to 
apply  it  to  the  question  of  the  credibility  of  miracles, 
excited  so  violent  a  controversy.  Hume's  celebrated 
principle,  that  nothing  is  credible  which  is  contradic' 
tMy  to  experience,  or  at  variance  with  laws  of  nature, 
is  merely  this  very  plain  and  harmless  proposition, 
that  whatever  is  contradictory  to  a  complete  induction 
IB  incredible.  That  such  a  maxim  as  this  should 
either  be  accounted  a  dangerous  heresy,  or  mistaken 
for  a  great  and  recondite  truth,  speaks  ill  for  the  state 
of  philosophical  speculation  on  such  subjects. 

But  does  not  (it  may  be  asked)  the  very  state- 
meat,  of  the  proposition  imply  a  contradiction  ?  An 
alleged  fact,  according  to  this  theory,  is  not  to  be 
bdieved  if  it  contradict  a  complete  induction.  But 
it  is  essential  to  the  completeness  of  an  induction  that 
it  shall  not  contradict  any  known  fact.  Is  it  not 
then  a  peHHo  principii  to  say,  that  the  fact  oi^ht  to 
be  disbelieved  because  the  induction  opposed  to  it  is 
complete  ?  How  can  we  have  a  right  to  declare  the 
induction  complete,  while  facts,  supported  by  credible 
evidence,  present  themselves  in  opposition  to  it  ? 

I  answer,  we  have  that  right  whenever  the 
scientific  canons  of  induction  give  it  to  us ;  that  is, 
whenever  the  induction  can  he  complete.  We  have 
it,  for  example,  in  a  case  of  causation  in  which  there 
has  been  an  eoeperimentum  crucis.  If  an  antecedent  A, 
saperadded  to  a  set  of  antecedents  in  all  other  respects 
unaltered,  is  followed  by  an  effect  B  which  did  not 
exist  before,  A  is,  in  that  instance  at  least,  the  cause 
of  B,  or  a  necessary  part  of  that  cause ;  and  if  A  be    ' 
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tried  again  with  many  totally  different  sets  of  ante- 
cedents and  B  still  follows,  then  it  is  the  whole  cause. 
If  these  observations  or  experiments  have  heen 
repeated  so  often,  and  hy  so  many  persons,  as  to 
exclude  all  supposition  of  error  in  the  observer,  a  law 
of  nature  is  established ;  and  so  long  as  this  law  is 
received  as  such,  the  assertion  that  on  any  particular 
occasion  A  took  place,  and  yet  B  did  not  follow, 
without  any  counteracting  cause,  must  be  disbelieved. 
Such  an  assertion  is  not  to  be  credited  upon  any  less 
evidence  than  what  would  suffice  to  overturn  the  law. 
The  general  truths,  that  whatever  has  a  beginning  has 
a  cause,  and  that  when  none  but  the  same  causes 
exist,  the  same  effects  follow,  rest  upon  the  strongest 
inductive  evidence  possible;  the  proposition  that  things 
affirmed  by  even  a  crowd  of  respectable  witnesses 
are  true,  is  but  an  approximate  generalization ;  and 
— even  if  we  fancy  we  actually  saw  or  felt  the  fact  which 
is  in  contradiction  to  the  law — what  a  human  being 
can  see  is  no  more  than  a  set  of  appearances ;  from 
which  the  real  nature  of  the  phenomenon  is  merely  an 
inference,  and  in  this  inference  ^proximate  genera- 
lizations usually  have  a  large  share.  If,  therefore,  we 
make  our  election  to  hold  by  the  law,  no  quantity  of 
evidence  whatever  ought  to  persuade  us  that  there  has 
occurred  anything  in  contradiction  to  it.  If,  indeed, 
the  evidence  produced  is  such  that  it  is  more  likely 
that  the  set  of  observations  and  experiments  upon 
which  the  law  rests  should  have  been  inaccurately 
performed  or  incorrectly  interpreted,  than  that  the 
evidence  in  question  should  be  false,  we  may  believe 
the  evidence;  but  then  we  must  abandon  the  lav. 
And  since  the  taw  was  received  on  what  seemed  a  com- 
plete induction,  it  can  only  be  rejected  on  evidence 
equivalent;  namely,  as  being  inconsistent  not  with  any 
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nomber  of  approximate  generalizations,  but  with 
some  other  and  better  estabhshed  law  of  nature. 
This  extreme  case,  of  a  conflict  between  two  supposed 
laws  of  nature,  has  probably  never  actually  occurred 
where,  in  the  process  of  inveBtigating  both  the  laws, 
the  true  canons  of  scientific  induction  had  been  kept 
in  view ;  but  if  it  did  occur,  it  must  terminate  in  the 
total  rejection  of  one  of  the  supposed  laws.  It  would 
prove  that  there  must  be  a  flaw  in  the  logical  process 
by  which  either  one  or  the  otber  was  established;  and 
if  there  be  so,  that  supposed  general  truth  is  no  truth 
at  alt.  We  cannot  admit,  a  proposition  as  a  law  of 
nature,  and  yet  believe  a  fact  in  real  contradiction 
to  it.  We  must  disbelieve  the  alleged  fact,  or 
believe  that  we  were  mistaken  in  admitting  the  sup- 
poeed  law. 

But  in  order  that  any  alleged  fact  should  be  con- 
tradictory to  a  law  of  causation,  the  allegation  must 
be,  cot  simply  that  the  cause  existed  without  being 
followed  by  the  effect,  for  that  woxJd  be  no  uncommon 
ocxmrrence;  but  that  this  happened  in  the  absence  of 
aoy  adequate  counteracting  cause.  Now  in  the  case 
of  an  alleged  miracle,  the  assertion  is  the  exact  oppo- 
site of  this.  It  is,  that  the  effect  was  defeated,  not  in 
the  absence,  but  in  consequence,  of  a  counteracting 
cause,  namely,  a  direct  interposition  of  an  act  of  the 
will  of  some  being  who  has  power  over  nature ;  and 
ID  particular  of  a  being,  whose  will  having  originally 
endowed  all  the  causes  with  the  powers  by  which  they 
produce  their  effects,  may  well  be  supposed  able  to 
counteract  them.  A  miracle  (as  was  justly  remarked 
by  Brown*)  is  no  contradiction  to  the  law  of  cause 


*  See  the  two  very  remarkablen  otee  (A)  and  (F),  appended  to 
)ni  Imqmry  tnfti  tlU  IMatim  o/Catue  and  Effiel. 
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and  effect;  it  is  a  Dev  effect,  supposed  to  be  produced 
by  the  introduction  of  a  new  cause.  Of  the  ade- 
quacy of  that  cause,  if  it  exist,  there  can  be  no  doubt ; 
and  the  only  antecedent  improbability  which  can  be 
ascribed  to  the  miracle,  is  the  improbability  that  any 
such  cause  had  existence  in  the  case. 

All,  therefore,  which  Hume  has  made  out,  and 
this  he  must  be  considered  to  have  made  out,  is,  that 
no  eridence  can  be  sufficient  to  prove  a  miracle  to 
any  one  who  did  not  previously  believe  the  existence 
of  a  being  or  beings  with  supernatural  power ;  or  who 
believed  himself  to  have  full  proof  that  the  character 
of  the  Beii^  whom  he  recogniffes,  is  inconsistent  with 
his  having  seen  fit  to  interfere  on  the  occasion  in 
question.  The  truth  of  this  (however  fatal  to  a 
school  of  theology  which  has  recently  been  revived 
in  this  country,  and  which  has  the  weakness  to  rest  all 
the  evidences  of  religion  upon  tradition  and  testimony) 
may  be,  and  is,  admitted  by  all  defenders  of  revelation 
who  have  made  much  figure  as  such  durii^  the  pre- 
sent century.  It  is  now  acknowledged  by  nearly  all 
the  ablest  writers  on  the  subject,  that  natural  religion 
is  the  necessary  basis  of  revealed ;  that  the  proofs  of 
Christianity  pre-suppose  the  being  and  moral  attri- 
butes of  Grod;  and  that  it  is  the  conformity  of  a  reli- 
gion to  thoBe  attributes  which  determines  whether 
credence  ought  to  be  given  to  ita  external  evidences; 
that  (as  the  proposition  is  sometimes  expressed)  the 
doctrine  must  prove  the  miracles,  not  the  miracles  the 
doctrine.  It  is  hardly  necessary  to  point  out  the 
complete  accordance  of  these  views  with  the  opinifflw 
which  (not  to  mention  other  testimonies)  the  New 
Testament  itself  shows  to  have  been  generally  preva- 
lent in  the  apostolic  age;  when  it  was  believed  indeed 
that  nuraclee  were  necessary  as  credent!^  and  tbsl 
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whoever  was  sent  by  God  must  have  the  power  of 
worldag  them;  but  no  one  dreamed  that  such  power 
sufficed  by  itself  as  proof  of  a  divine  mission,  and 
St.  Paul  expressly  warned  the  churches,  if  any  one 
came  to  them  working  miracles,  to  observe  what  he 
taught,  and  unless  he  preached  "  Christ,  and  him 
crucified,"  not  to  listen  to  the  teaching.  There  is  no 
reason,  therefore,  that  timid  Christians  should  shrink 
(rom  accepting  the  logical  canon  of  the  Grotmds  of 
Ksbelief.  And  it  is  not  hazarding  much  to  pre- 
dict that  a  school  which  peremptorily  rejects  all 
evidences  of  religion,  except  such  as,  when  relied  upon 
exclusively,  the  canon  in  question  irreversibly  con- 
demns ;  which  denies  to  mankind  the  right  to  judge 
of  religions  doctrine,  and  bids  them  depend  on  mira- 
cles as  thdr  sole  guide ;  must,  in  the  present  state 
of  the  human  mind,  inevitably  fiail  in  its  attempt  to 
put  itself  at  the  head  of  the  religious  feelings  and 
convictions  of  this  country:  by  whatever  learning, 
argumentative  skill,  and  even,  in  many  respects, 
comprehensive  views  of  human  affairs,  its  peculiar 
doctrines  may  be  recommended  to  the  acceptance  of 
thinkers. 

i  3.  It  appears  from  what  has  been  said,  that  the 
assertion  that  a  cause  has  been  defeated  of  an  effect 
whidi  is  connected  with  it  by  a  completely  ascertained 
law  of  causation,  is  to  be  disbelieved  or  not,  according 
to  the  probability  or  improbability  that  there  existed  in 
the  particular  instance  an  adequate  counteracting  cause. 
To  form  an  estimate  of  this,  is  not  more  difficult  than 
of  any  other  probability.  With  regard  to  all  known 
causes  capable  of  counteracting  the  given  causes,  we 
have  generally  some  previous  knowledge  of  the  fre- 
quency or  rarity  of  their  occurrence,  from  which  we 


Google 


188  INDUCTION. 

may  draw  an  inference  as  to  the  antecedent  improba> 
bility  of  their  having  been  present  in  any  particular 
case.  And  neither  in  respect  to  known  nor  unknown 
causes  are  we  required  to  pronounce  upon  the  pro- 
bability of  their  existing  in  nature,  but  only  of  their 
having  existed  at  the  precise  time  and  place  at  which 
the  transaction  is  alleged  to  have  happened.  We  are 
seldom,  therefore,  without  the  means  (when  the  dr- 
cumstances  of  the  case  are  at  all  known  to  us)  of 
judging  how  far  it  is  hkely  that  such  a  cause  should 
have  existed  at  that  time  and  place  without  manifest- 
ing its  presence  by  some  other  marks,  and  (in  the 
case  of  an  unknown  cause)  without  having  hitherto 
manifested  its  existence  in  any  other  instance.  Ac- 
cording as  this  circumstance  or  the  falsity  of  the 
testimony  appears  more  improbable,  that  is,  conflicts 
with  an  approximate  generalization  of  a  higher  order, 
we  believe  the  testimony,  or  disbelieve  it ;  with  a 
stronger  or  a  weaker  degree  of  conviction,  according 
to  the  preponderance:  at  least  until  we  have  sifted 
the  matter  further. 

So  much,  then,  for  the  case  in  which  the  alleged 
fact  conflicts,  or  appears  to  conflict,  with  a  real  law  of 
causation.  But  a  more  common  case,  perhaps,  is 
that  of  its  conflicting  with  uniformities  of  mere  co- 
existence, not  proved  to  be  dependent  on  causation:  in 
other  words,  with  the  properties  of  Kinds.  It  is  with 
these  uniformities  principally,  that  the  marvellous 
stories  related  by  travellers  are  apt  to  be  at  variance: 
as  of  men  with  tails,  or  with  wings,  and  (until  con- 
firmed by  experience)  of  flying  fish ;  or  of  ice,  in  the 
celebrated  anecdote  of  the  Dutch  travellers  and  the 
King  of  Siam.  Facts  of  this  description,  facts  previ- 
ously unhecu^  of,  but  which  could  not  from  any 
known  law  of  causation  be  pronounced  impossible, 
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are  what  Hume  characterizes  as  not  contrary  to  expe- 
rieQce,  but  merely  uocouformable  to  it;  and  Beothatn, 
in  bis  treatise  on  Evidence,  denominates  tbem  facts 
disconformable  in  specie,  as  distinguished  from  such 
as  are  disconfonnable  in  toto  or  in  degree. 

In  a  case  of  this  description,  the  fact  asserted  is 
the  existence  of  a  new  Kind ;  which  in  itself  is  not  in 
the  slightest  degree  incredible,  and  only  to  be  rejected 
if  the  improbability  that  any  variety  of  object  existing 
at  the  particular  place  and  time  should  not  have  been 
discovered  sooner,  be  greater  than  that  of  error  or 
mendacity  in  the  witnesses.  Accordingly,  such  asser- 
lioQS,  when  made  by  credible  persons,  and  of  unex- 
plored places,  are  not  disbelieved,  but  at  most  regarded 
as  requiring  confirmation  from  subsequent  observers ; 
unless  the  alleged  properties  of  the  supposed  new  Kind 
are  at  variance  with  known  properties  of  some  larger 
Kind  which  includes  it;  or,  in  other  words,  unless,  in 
the  new  Kind  which  is  asserted  to  exist,  some  pro- 
perties are  said  to  have  been  found  disjoined  from 
others  which  have  always  been  known  to  accompany 
them;  as  in  the  case  of  Pliny's  men,  or  any  other  kind 
of  animal  of  a  structure  different  from  that  which  has 
always  been  found  to  coexist  with  animal  life.  On 
the  mode  of  deaUng  with  any  such  case,  little  needs 
he  added  to  what  has  been  sfud  on  the  same  topic  in 
the  twenty-second  chapter*.  When  the  uniformities 
of  coexistence  which  the  alleged  fact  would  violate, 
are  such  as  to  raise  a  strong  presumption  of  their 
bemg  the  result  of  causation,  the  fact  which  conflicts 
with  them  is  to  be  disbelieved,  at  least  provisionally, 
and  subject  to  further  investigation.  When  the  pre- 
sumption amounts  to  a  virtual  certainty,  as  in  the 
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case  of  the  general  structure  of  organized  beings,  the 
only  question  requiring  consideration  is  whether,  in 
phenomena  so  little  known,  there  may  not  be  liaWli- 
ties  to  couDteraction  from  causes  hitherto  unknown ; 
or  whether  the  phenomena  may  not  be  capable  of 
originating  in  some  other  way,  which  would  produce 
a  different  set  of  derivative  uniformities.  Where  (as 
in  the  case  of  the  flying-fish,  or  the  omithoi^ynchus) 
the  generalization  to  which  the  alle^  fact  would  be 
an  exception  is  very  special  and  of  limited  range, 
neither  of  the  above  suppositions  can  be  deemed  very 
improbable;  and  it  is  generally,  in  the  case  of  such 
alleged  anomalies,  wise  to  suspend  our  judgment, 
pending  the  subsequent  inquiries  which  will  not  fail 
to  confirm  the  assertion  if  it  be  true.  But  when  the 
generalization  is  very  comprehenfflve,  embracing  a 
vast  number  and  variety  of  observations,  and  covering 
a  considerable  province  of  the  kingdom  of  nature; 
then,  for  reasons  which  have  been  fully  explained, 
such  an  empirical  law  comes  near  to  the  certainty  of 
an  ascertained  law  of  causation :  and  any  alleged 
exception  to  it  cannot  be  admitted,  unless  upon  the 
evidence  of  some  law  of  causation  proved  by  a  still 
more  complete  induction. 

Such  uniformities  in  the  course  of  nature  as  do 
not  bear  marks  of  being  the  results  of  causation,  are, 
as  we  have  already  seen,  admissible  as  universal 
truths  with  a  d^ree  of  credence  proportioned  to  their 
generality.  Those  which  are  true  of  all  things  what- 
ever, or  at  least  which  are  totally  independent  of  the 
varieties  of  Kinds,  namely,  the  laws  of  number  and 
extension,  to  which  we  may  add  the  law  of  causation 
itself,  are  probably  the  only  ones,  an  exception  to 
which  is  absolutely  and  for  ever  incredible.  Accord- 
ingly, it  is  to  assertions  supposed  to  be  contradictory 
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to  these  laws,  or  to  some  others  coming  near  to  them 
in  generality,  that  the  word  impossihility  (at  least 
lAsolute  impossihility)  seems  to  he  generally  confined. 
Violations  of  other  laws,  of  special  laws  of  causation 
for  instance,  are  said,  by  persons  studious  of  accuracy 
m  expression,  to  be  impossible  in  the  cireumstanceg  of 
the  case;  or  impossible  unless  some  cause  had  existed 
which  did  not  exist  in  the  particular  case.  Of  no 
assertion,  not  in  contradiction  to  some  of  these  very 
general  laws,  will  more  than  improhahihty  be  asserted 
by  any  cautious  person  ;  and  improbability  not  of  the 
very  highest  degree,  unless  the  time  and  place  in 
wluch  the  fact  is  said  to  have  occurred,  render  it 
^oet  certain  that  the  anomaly,  if  real,  could  not 
hare  been  overlooked  by  other  observers.  Suspen- 
sion of  judgment  is  ia  all  other  cases  the  resource  of 
the  judicious  inquirer;  provided  the  testimony  in 
fiirour  of  the  anomaly  presents,  when  well  siited,  no 
suspicious  drcumstances. 

But  the  testimony  is  scarcely  ever  found  to  stand 
that  test,  in  cases  in  which  the  anomaly  is  not  real. 
In  the  instances  upon  record  in  which  a  great  number 
of  witnesses,  of  good  reputation  and  scientific  acquire- 
ments, have  testified  to  the  truth  of  something  which 
has  turned  out  untrue,  there  have  almost  always  been 
circumstances  which,  to  a  keen  observer  who  had 
taken  due  pmns  to  sift  the  matter,  would  have  ren- 
dered the  testimony  untrustworthy.  There  have 
generally  been  means  of  accounting  for  the  impression 
upon  the  senses  or  minds  of  the  alleged  p^xapients  by 
talladons  appearances ;  or  some  epidemic  delusion, 
propagated  by  the  contagious  influence  of  popular 
feeling,  has  been  concerned  in  the  case;  or  some 
strong  interest  has  been  implicated — religious  zeal, 
party  feehng,  vanity,  or  at  least  the  passion  for  the 
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marvellous,  in  persons  strongly  susceptible  of  it. 
When  none  of  these  or  similar  circumstances  exist  to 
account  for  the  apparent  strength  of  the  testimony; 
and  where  the  assertion  is  not  in  contradiction  either 
to  those  universal  laws  which  know  no  counteraction 
or  anomaly,  or  to  the  generalizations  next  in  compre- 
hensiveness to '  them,  but  would  only  amount,  if 
admitted,  to  the  existence  of  an  unknown  cause  or  an 
anomalous  Kind,  in  circumstances  not  so  thoroughly 
explored  hut  that  it  is  credible  that  things  hitherto 
unknown  may  still  come  to  light ;  a  cautious  person 
will  neither  admit  nor  reject  the  testimony,  but  will 
wait  for  confirmation  at  other  times  and  from  other 
unconnected  sources.  Such  ought  to  have  been  the 
conduct  of  the  King  of  Siam  when  the  Dutch  travel- 
lers affirmed  to  him  the  existence  of  ice.  But  an 
ignorant  person  is  as  obstinate  in  his  contemptuous 
incredulity  as  he  is  unreasonably  credulous.  Any- 
thing unlike  his  own  narrow  experience  he  disbelieves, 
if  it  flatters  no  propensity;  any  nursery  tale  ia  swal- 
lowed implicitly  by  him  if  it  does. 

$  4.  Before  concluding  this  inquiry,  we  must 
advert  to  a  very  serious  misapprehension  of  the  prin- 
ciples of  the  subject,  which  has  been  committed  by 
some  of  the  writers  against  Hume's  Essay  on  Miracles, 
in  their  anxiety  to  destroy  what  appeared  to  them  a 
formidable  weapon  of  assault  against  the  Christian 
reUgion;  and  to  which,  with  entirely  different  views 
on  the  religions  question,  Laplace,  in  his  Essay  on 
Probabiliiies,  has  been  led  to  give  his  sanction ;  the 
effect  in  both  cases  being,  entirely  to  confound  the 
doctrine  of  the  Grounds  of  Disbelief.  The  mistake 
consists  in  overiooking  the  distinction  between  (whid 
may  be  called)  improbability  before  the  fact,  and  im- 
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probability  after  it ;  two  different  properties,  the  latter 
of  which  is  always  a  ground  of  disbelief;  the  former 
is  so  or  not,  as  it  may  happen. 

Many  events  are  altogether  improbable  to  ue,  be- 
fore they  have  happened,  or  before  we  are  informed  of 
their  happening,  which  are  not  in  the  least  incredible 
when  we  are  informed  of  them,  because  not  contrary 
to  auy,  even  approximate,  induction.  In  the  cast  of 
8  perfectly  fair  die,  the  chances  are  five  to  one  against 
tbrowiDg  ace,  that  is,  ace  will  be  thrown  on  an  average 
only  once  in  six  throws.  But  this  is  no  reason  against 
believing  that  ace  was  thrown  on  a  given  occasion,  if 
uiy  credible  witness  asserte  it ;  since  although  ace  is 
only  thrown  once  in  six  times,  some  number  which  is 
only  thrown  once  in  six  times  must  have  been  thrown 
if  the  die  was  thrown  at  all.  The  improbability,  then, 
or  in  other  words,  the  unusualness,  of  any  fact,  is  no 
reason  for  disbelieving  it,  if  the  nature  of  the  case 
renders  it  certain  that  either  that  or  Bometbii^  equally 
improbable,  that  is,  equally  unusual,  did  liappen.  If 
we  disbelieved  all  facts  which  had  the  chances  against 
them  beforehand,  we  should  believe  hardly  anything. 
We  are  told  that  A.  B.  died  yesterday  :  the  moment 
before  we  were  so  told,  the  chances  against  his  having 
died  on  that  day  may  have  been  ten  thousand  to  one ; 
bat  since  he  was  certain  to  die  at  some  time  or  other, 
and  when  he  died  must  necessarily  die  on  some  par- 
ticolar  day,  while  the  chances  are  innumerable  against 
erery  day  in  particular,  experience  affords  no  ground 
whatever  for  discrediting  any  testimony  which  may  be 
produced  to  the  event's  having  taken  place  on  a  given 
day. 

Yet  it  has  been  considered,  by  Dr.  Campbell  and 
others,  as  a  complete  answer  to  Hume's  doctrine  (that 
things  are  incredible  which  are  contrary  to  the  uniform 
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course  of  experience),  that  we  do  not  disbelieve, 
merely  because  the  chances  were  against  them,  things 
in  strict  conformity  to  the  uniform  course  of  experi- 
ence ;  that  we  do  not  disbelieve  an  alleged  &tct  merely 
because  the  combination  of  causes  upon  which  it 
depends  occurs  only  once  in  a  certain  number  of 
times.  It  is  evident  that  whatever  is  shown  by  expe- 
rience to  occur  in  a  certain  proportion  (however  small) 
of  the  whole  number  of  possible  cases,  is  not  contrary 
to  experience ;  (though  we  are  right  in  disbelieving  it, 
if  some  other  supposition  respecting  the  matter  in 
question  would  be  true  in  a  greater  proportion  of  the 
whole  number  of  cases.)  What  would  really  be  ccHi- 
trary  to  experience,  would  be  the  assertion  that  the 
event  had  happened  more  frequently  in  some  luge 
number  of  times,  than  the  same  combination  had  ever 
been  known  to  occur  in  that  number  of  times ;  and 
this  alone  it  is  which  is  improbable,  in  the  sense  of 
incredibility,  or,  as  we  have  called  it,  improb^ility 
after  the  fact. 

4  5.  While  the  defenders  of  Christianity  against 
Hume  have  thus  confounded  two  different  meanings 
of  the  word  improbability,  contending  Uiat  because 
improbability  of  the  one  kind  is  not  necessarily  a 
ground  of  disbelief,  neither  therefore  is  the  other,  and 
that  nothing  supported  by  credible  testimony  ought 
ever  to  be  disbeheved ;  Laplace,  again,  fallii^  into  the 
same  contusion  between  the  two  meanings,  contoids 
on  the  contrary,  that  because  improbability  of  the  one 
kind  is  a  sufficient  ground  for  disbelief,  the  other  is  ao 
too ;  and  that  what  is  improbable  before  the  fact,  i& 
therefore  (not  indeed  in  all  cases,  but  in  a  peculiar 
class  of  cases  which  I  am  about  to  specify),  incredible 
after  it. 
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If,  says  Laplace,  there  are  one  thouaand  tickets  id 
a  box,  and  one  only  has  been  drawn  out ;  then  if  an 
eye-witness  affirms  that  the  number  drawn  was  79, 
this,  though  the  chances  were  999  in  1000  gainst  it, 
is  not  incredible,  because  the  chances  were  equaUy 
great  against  every  other  number.  But  (he  continues) 
if  there  are  in  the  box  999  black  balls  and  only  one 
white,  and  the  witness  affirms  that  the  white  ball  was 
drawn,  this  is  incredible ;  because  there  was  but  one 
chance  in  &Toar  of  white,  and  999  in  favour  of  some 
blackball. 

This  spears  to  me  entirely  iailacious.  It  is  evi- 
dent, both  from  general  reasoning  and  specific  experi- 
euce,  tbat  the  white  ball  will  be  drawn  out  exactly  as 
often,  in  any  large  number  of  trials,  as  the  ticket  No. 
79  will ;  the  two  assertions,  therefore,  are  precisely 
OD  the  same  level  in  point  of  credibility.  There  is 
one  way  of  putting  the  case  which,  I  think,  must 
cany  conviction  to  every  one.  Suppose  that  the 
thousand  haUs  are  numbered,  and  that  the  white  ball 
happens  to  be  ticketed  79.  Hien  the  drawing  of  the 
white  ball,  and  the  dravnug  of  No.  79,  are  the  very 
same  event ;-  how  then  can  the  one  be  credible,  the 
otixx  absolutely  intaedible  7  A  witness  sees  it  drawn, 
and  makes  his  report  to  US:  if  he  says  that  No.  79  was 
drawn,  according  to  Laplace  he  may  be  believed ;  if  he 
says  a  white  ball  was  drawn,  we  are  bound  to  disbe- 
iiere  him.  Is  this  rational  ?  Is  it  not  clear,  on  the 
contrary,  that  the  only  difference  there  could  be  in  the 
credit  due  to  him  would  arise  from  moral  causes, 
Bsmdy,  from  the  influence  which  (if  the  witness  knew 
that  there  was  but  one  white  ball  in  a  thousand)  might 
be  assigned  to  the  greater  apparent  wonder  ia  the 
l^ter  case  ?  which  to  one  kind  of  person  would  be  a 
temptation  to  deceive,  or  to  take  up  a  hasty  impres* 
o  2 
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sion,  white  to  another,  the  same  thing  would  be  a 
motive  for  assuring  himself  more  poaitively  of  the  fact, 
and  woald  therefore  actually  increase  the  credit  doe 
to  his  testimony. 

The  mathematical  reasonii^  which  misled  Laplace 
into  this  logical  error,  is  too  long  to  be  here  quoted. 
It  is  found  in  the  section  of  his  Essai  PhUosophiqw 
sur  les  Prbbabilitis  entitled  De  la  Probability  de» 
T^mgnages,  and  is  founded  upon  a  misapplication, 
noticed  by  us  in  a  former  place,  of  bis  own  sixth  theorem 
of  the  doctrine  of  chances;  a  theorem  which  he  himself 
describes  as  that  by  which  we  determine  the  proba- 
bility that  a  given  efl^ct  was  produced  by  one  or  by 
Einother  of  several  causes  capable  of  producing  it. 
The  substance  of  his  argument  may  be  briefly  stated 
as  follows:  Treating  the  assertion  of  the  witness  as 
the  effect,  he  considers  as  its  two  possible  causes,  the 
veracity  or  mendacity  of  the  witness  on  the  particular 
occasion,  that  is,  the  truth  or  falsity  of  the  facL  Ac-' 
cording  to  the  theorem,  the  probability  that  the  effect 
was  produced  by  a  particular  cause,  is  as  the  antece- 
dent probability  of  the  cause,  multiplied  by  the  pro- 
bability that  the  cause,  if  it  existed,  would  produce  the 
given  effect.  Accordingly  (says  Laplace)  in  the  case  of 
the  thousand  tickets,  the  cause  mendacity  might  pro- 
duce any  one  of  999  untrue  statements,  while  in  the 
ease  of  the  balls,  there  being  only  two  statements  to 
make,  viz.,  tohite  or  black,  and  one  of  these  being 
true,  the  cause  mendacity  could  only  produce  one 
untrue  statement:  and  consequently  (the  antecedent 
probability  of  mendacity  from  the  character  of  the 
witness  being  supposed  the  same  in  both  cases)  men- 
dacity was  999  times  less  likely  to  have  produced  the 
particular  assertion  made,  and  is  therefore  999  tunes 
less  likely  to  have  existed,  in  the  former  case  than  in 
the  latter. 
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The  error  of  this  argument  seems  to  be  the  same 
which  we  pointed  out  in  a  former  chapter*,  that  of  ap- 
plying a  theorem,  only  true  of  the  degrees  of  probabi- 
lity of  causes,  to  the  probability  ,of  what  are  neither 
causes  nor  indications  of  causes,  nor  in  any  other  way 
specially  connected  with  the  effect.  The  point  in  ques- 
tion is,  the  comparative  probability  of  two  suppositions, 
(hat  the  witness  lies,  and  that  he  speaks  truth.  But 
these  are  not  two  possible  caiuea  of  the  given  effect 
(the  witness's  assertion) ;  they  are  merely  two  possible 
qualities  of  it.  The  troth  of  the  aseertioo  is,  indeed, 
OQ  the  supposition  of  veracity,  the  cause  of  its  being 
made;  but  the  falsity  of  it  is  not,  on  any  supposi- 
tion, a  cause  of  its  being  made.  It  is  not  incompatible 
with  the  dishonesty  of  the  witness,  that  he  should 
have  spoken  the  truth  :  the  difference  between  the 
two  suppositions  of  honesty  and  dishonesty  is,  that 
on  the  one  he  would  cert^nly  speak  the  truth,  while 
OQ  the  other  he  was  just  equally  likely  to  speak  that 
or  anything  else.  If  the  falsity  of  the  proposition 
were  a  real  cause  for  his  asserting  it,  and  there  were 
no  possible  mode  of  accounting  for  a  false  assertion 
but  by  supposing  that  it  is  made  precisely  because  of 
itB  falsity,  I  do  not  see  how  Laplace's  argument  could 
be  resisted.  The  case  where  there  are  999  possible 
false  assertions,  and  that  in  which*  there  is  but  one, 
would  then  present  a  vast  difference  in  the  probability 
that  the  assertion  actually  made  proceeded  from 
falsity ;  because  in  the  one  case  a  mendacious  viritness 
was  sore  to  assert  the  one  false  fact,  in  the  other 
there  would  be  an  equal  chance  of  his  asserting  any 
one  of  the  999.  But  as  it  is,  the  falsity  was  a  mere 
accident  of  the  assertion,  not  the  cause  of  it ;    and 
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even  on  the  supposidoa  of  dishonesty,  the  atatement 
is  as  likely  to  be  trae  as  false,  while  on  the  supposition 
of  honesty  it  is  certain  to  be  true.  The  asaertioii, 
therefore,  is  credible. 

With  these  remarks  we  shall  close  the  discussion 
of  the  Grounds  of  Disbelief ;  and  along  with  it,  such 
exposition  as  our  space  admitted,  and  as  the  writer 
had  it  in  his  power  to  fiirmsh,  of  the  Logic  of  In- 
duction. 
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"  Clear  and  distmct  ideas  are  terms  whidi,  thougt  bmiliar  and 
frequent  in  men's  mouths,  I  have  reason  to  think  every  one  wbo 
OSes  does  not  perfectly  understand.  And  possibly  it  is  but  hei« 
and  there  one  who  gives  himself  the  trouble  to  coosidet  them  so  &r 
as  to  know  what  he  himself  or  others  precisely  mean  by  them;  I 
have,  therefore,  in  most  places,  choee  to  pnt  determinate  or  deter- 
mined, instead  of  clear  and  distinct,  as  more  likely  to  direct  men's 
thonghts  to  my  meaning  in  this  mattei." — Locke's  Enag  <m  At 
Human  Undemanding  ;  Epistle  to  the  Reader. 

"  According  to  this  view  of  the  process  of  the  mind,  in  cuiying 
on  general  speonUtJons,  that  Idea  wluoh  the  ancient  philoeophen 
conndered  as  the  essence  of  an  indiviilua),  is  nothing  more  than  the 
particolai  quality  or  qualities  in  which  it  resembles  other  individuli 
of  the  same  class ;  and  in  consf^uence  of  which,  a  generic  name  it 
applied  to  it.'—  D.  Stewabt,  PAU.  of  lie  Human  Mind,  ch.  it.,  sec  S. 

"  Denz  grandes  notions  philosophiques  dominent  la  thSoiie  fcn- 
damentale  de  la  m£thode  natnielle  proprement  dite,  saToir,  la  forma- 
tion dee  gronpes  natnrels,  et  ensuite  leur  succession  hierarchiqne.*— 
CoxTS,  Court  de  Philotophie  Pontine,  42me  1e9on. 
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Chapter  I. 
OF  OBSERVATION,  AND  DESCRIPTION. 

$  I.  The  inquiry  which  occupied  us  in  the  two 
preceding  books,  has  conducted  us  to  what  appears  a 
satisfactory  solution  of  the  principal  problem  of  Log;ic, 
according  to  the  conception  I  have  formed  of  the 
science.  We  have  found,  that  the  mental  process 
^th  which  Logic  is  conversant,  the  operation  of  inves- 
tigating truths  by  means  of  evidence,  is  always,  even 
when  appearances  point  to  a  different  theory  of  it,  a 
process  of  induction.  And  we  have  particularized 
the  various  modes  of  induction,  and  obtained  a  clear 
view  of  the  principles  to  which  it  must  conform,  in 
order  to  lead  to  results  which  can  be  relied  on. 

The  consideration  of  induction,  however,  does  not 
end  with  the  direct  rales  for  its  performance.  Some- 
thing must  be  said  of  those  other  operations  of  the 
mind,  which  are  either  necessarily  presupposed  in  all 
induction,  or  are  instrumental  to  the  more  difficult 
and  complicated  inductive  processes.  The  present 
book  will  be  devoted  to  the  consideration  of  these 
subsidiary  operations:  among  which  our  attention 
roast  first  be  given  to  those,  which  are  indispensable 
preliminaries  to  alt  induction  whatsoever.  -■  ■  ■ 

Induction  being  merely  the  extension  to  a  class  of 
cases,  of  something  which  has  been  observed  to  be 
true  in  certain  individual  instances  of  the  class;  the 
first  place  adioi^  the  operations  subsidiary  to  induc- 
tion, is  clfumed  by  Observation.  This  is  not,  how- 
ever, the  place  to  lay  down,  rules  for  making  good 
observers ;  nor  is  it  within  the  competence  of  Logic  to 
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do  SO,  but  of  the  art  of  intellectual  Education.  Our 
business  with  Observation  is  only  in  its  coDnezion 
with  the  appropriate  problem  of  lo^c,  the  estimatioo 
of  evidence.  We  have  to  consider,  not  bow  or  what 
to  observe,  but  under  what  conditions  observation  is 
to  be  reUed  on;  what  is  aeedfUl,  in  order  that  the 
&ctj  supposed  to  be  observed,  may  safely  be  received 
as  true. 

$  2.  The  answer  to  this  question  is  very  simple,  at 
least  in  its  first  aspect.  The  sole  condition  is,  that 
what  is  supposed  to  have  been  observed  shall  really 
have  been  observed;  thi^  it  be  an  observation,  not  an 
inference.  For  in  almost  every  act  of  our  perceiving 
faculties,  observation  and  infereDoe  are  intimate^ 
blended.  What  we  are  said  to  observe  is  usually  a 
compound  result,  of  which  one-tenth  may  be  observa- 
tion, and  the  remaining  niue-tentiis  inference. 

I  affirm,  for  example,  that  I  hear  a  miui's  voice. 
lluB  would  pass,  in  common  language,  for  a  direct  per- 
ception. AU,  however,  which  is  really  pensqidoD.  is 
that  I  hear  a  sound*  That  the  sound  is  a  voice,  and 
that  Toioe  the  voice  of  a  man,  are  not  perceptions  but 
inferences .  I  afBim,  again,  that  I  saw  my  brother  at  a 
certain  hour  this  morning.  If  any  proposition  con-  ' 
oeming  a  matter  of  fact  would  commonly  be  said  to  be 
known  by  the  direct  testimony  of  the  senses,  this  surely 
would  be  so.  The  truth,  however,  is  far  othcnnee.  I 
only  saw  a  certain  coloured  siu^use;  orr^her  I  had  the  i 
kind  of  visual  sensations  which  are  usually  produotd 
by  a  coloured  surface;  and  from  these  as  marks,  known 
to  be  such  by  previous  experience,  I  concluded  that  I 
saw  my  brother.  I  might  have  had  seosations  pre- 
cisdy  nmilar,  when  my  brother  was  not  there.  1 
might  have  seen  scHne  other  perscm  so  nearly  resem- 
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bliog  him  in  appearance,  as,  at  the  distance^  and  with 
the  degree  of  attention  which  I  bestowed,  to  be  mis- 
taken for  him.  I  might  have  been  asleep,  and  have 
dreamed  that  I  saw  him;  or  in  a  state  of  nervous 
disorder,  which  brought  his  image  before  me  in  a 
waking  hallucination.  In  all  these  modes  men  have 
been  led  to  believe  that  they  saw  persona  well  known 
to  tbem,  who  were  dead,  or  far  distant  If  any  of 
these  suppositions  had  been  true,  the  affirmation  that 
1  saw  my  brother  would  have  been  erroneous;  but 
whatever  was  matter  of  direct  perception,  namely  the 
Tisnal  sensations,  would  have  been  real.  Hie  infe- 
rrace  only  would  have  been  til  grounded ;  I  should 
have  ascribed  those  sensations  to  a  wrong  cause. 

Innumerable  instances  might  be  given,  and  ana- 
lyzed in  the  same  manner,  of  what  are  vulgarly 
called  errors  of  sense.  There  are  none  of  them 
properly  orors  of  sense ;  they  are  erroneous  inferences 
Irom  sense.  When  I  look  at  a  candle  through  a 
multiplying  glass,  X  seem  to  see  a  dozen  candles 
instead  of  one:  and  if  the  real  circmnstauixs  of  the 
case  were  skiKully  disguised,  I  might  suppoee  that 
there  were  really  that  number ;  there  would  be  what 
is  called  an  optical  deception.  In  the  kaleidoscope 
there  really  is  that  deception :  when  I  look  through 
the  instrument,  instead  of  what  is  actually  there, 
namely  a  casual  arrangement  of  coloured  fragments 
of^iax,  I  seem  to  see  the  same  combinatiMi  several 
times  repeated  in  symmetrical  arrangement  round  a 
point.  Hie  delusifm  is  of  course  effected  by  giving 
me  the  same  sensations,  whidi  I  should  have  had  if 
such  a  symmetrical  combination  had  really  been  pre- 
sented to  me.  If  I  croes  two  of  my  fingers,  and  bring 
any  small  object,  a  maible  for  instance,  into  contact 
with  both,  at  points  not  usually  toudied  simultaneously 
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by  one  object,  I  can  hardly,  if  my  eyes  are  shut,  help 
believing  that  there  ai-e  two  marbles  inBtead  of  one. 
But  it  is  not  iny  touch  in  this  case,  nor  my  sight  in 
the  other,  which  is  deceived;  the  deception,  whether 
durable  or  only  momentary,  is  in  my  judgment.  From 
my  senses  I  have  only  the  sensations,  and  those  are 
genuine.  Being  accustomed  to  have  those  or  similar 
sensations  when,  and  only  when,  a  certain  arrange- 
ment of  outward  objects  is  present  to  my  organs,  I 
have  the  habit  of  instantly,  when  I  experience  tbe 
sensations,  inferring  the  existence  of  that  state  of 
outward  things.  This  habit  has  become  so  powerful, 
that  the  inference,  performed  with  the  speed  and 
certainty  of  an  instinct,  is  confounded  with  intui- 
tive perceptions.  When  it  is  correct,  I  am  uncon- 
scious that  it  ever  needed  proof;  even  when  I  know 
it  to  be  incorrect,  I  cannot  without  considerable  effort 
absbun  from  making  it.  In  order  to  be  aware  that  it 
is  not  made  by  instinct  but  by  an  acquired  habit,  I 
am  obliged  to  reflect  on  the  slow  process  by  which  I 
learned  to  judge  by  the  eye  of  many  tbii^  which  1 
now  f^pear  to  perceive  directly  by  sight ;  and  on  the 
reverse  operation  performed  by  persons  learning  to 
draw,  who  with  difficulty  and  labour  divest  themselves 
of  their  acqmred  perceptions,  and  leam  afresh  to  see 
things  as  they  appear  to  the  eye,  instead  of  seeing 
them  as  they  really  are. 

It  would  be  easy  to  prolong  these  illustrations, 
were  there  any  need  to  expatiate  upon  a  topic  so 
copiously  exemplified  in  various  popular  works.  From 
the  examples  already  given,  it  is  seen  sufficiently^  that 
the  individual  facts  from  which  we  collect  our  induc- 
tive generalizations  are  scarcely  ever  obtained  by 
observation  alone.  Observation  extends  only  to  the 
sensations  by  which  we  recognize  objects ;  but  the 
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propositions  which  we  make  use  of,  either  in  sdence  or 
in  common  life,  relate  mostly  to  the  objects  themselves. 
In  every  act  of  what  is  called  observation,  there  is  at 
least  one  inference,  from  the  sensations  to  the  pre- 
sence of  the  dbject;  from  the  marks  or  diagnostics  to  - 
the  entire  phenomenon.  And  hence,  among  other  con- 
sequences, follows  the  seeming  paradox,  that  a  general 
proposition  collected  from  particulars  is  often  more 
certainly  true  than  any  one  of  the  particular  proposi- 
tions lirom  which,  by  an  act  of  induction,  it  was 
inferred.  For,  each  of  those  particular  (or  rather  sin- 
gular) propositions  involved  an  inference,  from  the 
impression  on  the  senses  to  the  fact  which  caused 
that  impression:  and  this  inference  may  have  been 
errcHieous  in  any  one  of  the  instances,  but  cannot  well 
have  been  erroneous  in  all  of  them,  provided  their 
number  was  sufficient  to  eliminate  chance.  The  con- 
clusion, therefore,  that  is,  the  general  proposition,  may 
deserve  more  complete  reliance  than  it  would  be  safe 
to  repose  in  any  one  of  the  inductive  premisses. 

The  logic  of  observation,  then,  consists  solely  in  a 
correct  discrimination  between  that,  in  a  result  of 
observation,  whidi  bae  really  been  perceived,  and  that 
wiiich  is  an  inference  from  the  perception.  What- 
ever portion  is  inference,  is  amenable  to  the  rules  of 
induction  already  treated  of,  and  requires  no  further 
nolice  here:  the  question  for  us  in  this  place  is,  when 
all  which  is  inference  is  taken  away,  what  remains. 
There  remain,  in  the  first  place,  the  mind's  own 
feelings  or  states  of  consciousness,  namely,  its  out- 
ward feelings  or  sensations,  and  its  inward  feelings — 
its  thoughts,  emotions,  and  volitions.  Whether  any- 
thing else  remains,  or  all  else  is  inference  from  this; 
whether  tbe  mind  is  capable  of  directly  perceiving  or 
apprehending  anything  except  states  of  its  own  con- 
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sciouBness — ^ia  the  peculiar  problem  of  the  higher  or 
transcendeDtal  metaphysics.  But  after  excluding  all 
questious  on  which  metaphysicians  differ,  it  remaiiiB 
true  that  for  most  purposes  the  discrimination  we  are 
-  called  upon  practically  to  exercise  is  between  sensa- 
tions or  other  feelings,  of  our  own  or  of  other  people, 
and  inferences  drawn  from  them.  And  on  the  theory 
of  Observation  this  is  all  which  seems  necessaiy  to  be 
said  in  this  place. 

$  3.  If,  in  the  simplest  observation,  or  in  what 
passes  for  such,  there  is  a  large  part  which  is  not 
observation  but  something  else ;  so  in  the  simplest 
description  of  an  observation,  there  is,  and  must  always 
be,  much  more  asserted  than  is  contained  in  the  per- 
ception itself.  We  cannot  describe  a  &ct  without 
implying  more  than  the  &ct  The  perception  is  only 
of  one  individual  thing;  but  to  describe  it  is  to 
affirm  a  connexion  between  it  and  every  other  thing 
which  is  either  denoted  or  connoted  by  any  of  the 
terms  used.  To  begin  with  an  example,  than  which 
none  can  be  conceived  more  elementary:  I  have  a 
sensation  of  si^t,  and  I  mdeavour  to  describe  it  by 
saying  that  I  see  something  white.  In  saying  this,  I 
do  not  solely  affirm  my  sensation;  I  also  class  it.  I 
assert  a  resemblance  between  the  thing  I  see,  and  all 
things  which  I  and  others  are  accustomed  to  call 
white.  I  assert  that  it  resembles  them  in  the  circum- 
stance in  which  they  aU  resemble  one  another,  in  that 
which  is  the  ground  of  their  being  called  by  the  n^e. 
Tliia  is  not  merely  one  way  of  describing  an  observa- 
tion, but  the  only  way.  If  I  would  either  n^;ister  my 
observation  for  my  own  future  use,  or  make  it  known 
for  the  benefit  of  others,  I  must  assert  a  resemblance 
between  the  fact  which  I  have  observed  and  some- 
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thing  else.  It  is  iohereht  in  a  description,  to  be  the 
statement  of  a  resemblance,  or  resemblances. 

These  resemblances  are  not  always  apprehended 
directly,  by  merely  comparing  the  object  observed  with 
some  other  present  object,  or  with  our  recollection  of 
an  object  which  is  absent.  They  are  often  ascertained 
throu^  intermediate  marks,  that  is,  deductively.  In 
ilescribing  some  new  kind  of  animal,  suppose  me  to 
aay  that  it  measures  ten  feet  in  length,  from  the  fore- 
head to  the  extremity  of  the  tail.  I  did  not  ascer- 
tain this  by  the  unassisted  eye.  I  had  a  two-foot  rule 
which  I  applied  to  the  object,  and,  as  we  i^ommonly 
say,  measured  it ;  an  operation  which  was  not  wholly 
manual,  but  partly  also  mathematical,  involving  the 
two  propositions,  Five  times  two  is  ten,  and  Things 
which  are  equal  to  the  same  thing  are  equal  to  one 
another.  Hence,  the  &ct  that  the  animal  is  ten  feet 
long  is  not  an  immediate  perception,  but  a  conclusion 
from  reasoning ;  the  minor  premisses  alone  being  fur- 
nished by  observation  of  the  object.  But  this  does 
not  hinder  it  from  being  rightly  called  a  description 
of  the  animal. 

To  pass  at  once  from  a  very  simple  to  a  very 
complex  example :  I  affirm  that  the  earth  is  globular. 
The  assertion  is  not  grounded  upon  direct  perception  ; 
for  the  ^ure  of  the  earth  cannot,  by  ns,  be  directly 
perceived,  although  the  assertion  would  not  be  true 
Qiiless  circumstances  could  be  supposed  under  which 
its  tmth  could  be  so  perceived.  That  the  form  of  the 
earth  is  lobular,  is  inferred  from  certain  marks,  as 
for  instance  from  tbis,  that  its  shadow  thrown  upon 
the  moon  is  circular ;  or  this,  that  on  the  sea,  or  any 
extensive  plain,  our  horizon  is  always  a  circle ;  either 
of  which  mai^B  is  incompatible  with  any  other  than  a 
globular  form.     I  assert  further,  that  the  earth  is  that 
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particular  kind  of  globe  which  is  termed  an  oblate 
spheroid ;  because  it  is  found  by  measurement  in  the 
direction  of  the  meridian,  that  the  length  on  the  sur- 
face of  the  earth  which  subtends  a  given  angle  at  its 
centre,  diminishes  as  we  recede  from  the  equator  and 
approach  the  poles.  But  these  propositions,  that  the 
earth  is  globular,  and  that  it  is  an  oblate  spheroid, 
assert,  each  of  them,  one  individual  fact ;  in  its  own 
nature  capable  of  being  perceived  by  the  senses  whoi 
the  requisite  organs  and  the  necessary  position  are 
supposed,  and  only  not  actually  perceived  because 
these  organs  and  that  position  are  wanting.  That 
which,  if  the  fact  could  have  been  seen,  would  have 
been  called  a  description  of  the  figure  of  the  earth, 
may  without  impropriety  be  so  called  when  instead 
of  being  seen  it  is  inferred.  But  we  could  not 
without  impropriety  call  either  of  these  assertions  an 
induction  from  facts  respecting  the  earth.  They  are 
not  general  propositions  collected  from  particular 
facts,  but  particular  facts  deduced  from  general  pro- 
positions.  They  are  conclusions  obtained  deductively, 
from  premisses  originating  in  induction ;  but  of  these 
premisses  some  were  not  obtained  by  observation  of 
the  earth,  nor  had  any  peculiar  reference  to  it 

If,  then,  the  truth  respecting  the  figiu%  of  the  earth 
is  not  an  induction,  why  should  the  truth  respecting 
the  figure  of  the  earth's  orbit  be  so?  Mr.  Wfaewell 
contends  that  it  is;  although  the  two  cases  only  diflfer 
in  this,  that  the  form  of  the  orbit  was  not,  lUce  the 
form  of  the  earth  it£elf,  deduced  by  ratiocination  from 
^ts  which  were  marks  of  ellipticity,  hut  was  got  at 
hy  boldly  guessing  that  the  path  was  an  ellipse,  and 
finding  afterwards,  on  examination,  that  the  observa- 
tions were  in  harmony  with  the  hypothesis.  Not 
only,  according  to  Mr.  Wbewell,  is  this  process  of 
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guessing  and  Terifying  our  gaesses  iaduction,  but  it  is 
the  whole  of  iaduction:  no  other  exposition  can  be 
pvea  of  that  logical  operation.  That  be  is  wrong  in 
the  latter  assertion,  the  whole  of  the  preceding  book 
has,  1  hope,  sufficiently  proved;  and  that  even  the 
former  of  the  two  contains  a  lar^  dose  of  error  with 
but  a  small  portion  of  truth,  was  attempted  to  be 
shown  in  the  second  chapter  of  the  same  book*.  We 
are  now,  however,  prepared  to  go  more  into  the  heart 
of  the  question  than  at  that  earlier  period  of  our 
inquiry,  and  a  few  words  will,  I  think,  suffice  to  dispel 
all  remaining  obscurity. 

§  4.  We  observed,  in  the  second  chapter,  that  the 
proposition  "  the  earth  moves  in  an  eUipse,"  so  &r  as 
it  only  serves  for  the  colligation  or  connecting  t<^e- 
ther  of  actual  observations,  (that  is,  as  it  only  affirms 
that  the  observed  positions  of  the  earth  may  be  cor- 
rectly represented  by  as  many  points  in  the  ciroum- 
ference  of  an  imaginary  ellipse,)  is  not  an  induction, 
but  a  description:  it  is  an  induction  only  when  it 
affirms  that  the  intermediate  positions,  of  which  there 
has  been  no  direct  observation,  would  be  found  to 
correspond  to  the  remaning  points  of  the  same 
elliptic  circumference.  Now,  although  this  real  in- 
duction is  one  thing,  and  the  description  another,  we 
are  in  a  very  different  condition  for  making  the  induc- 
tion after  we  have  obtained  the  description,  and  before 
it.  For  inasmuch  as  the  description,  like  all  other 
descriptions,  contains  the  assertion  of  a  resemblance 
between  the  phenomenon  described  and  something 
else;  in  pointing  out  something  which  the  series  of 
observed  places  of  a  planet  resembles,  it  points  out 
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something  in  which  the  several  places  themselves 
agree.  If  the  aeries  of  places  corresponds  to  as 
many  points  of  an  ellipse,  the  places  themselves  agree 
in  being  situated  in  that  ellipses  We  have,  theref<M«, 
by  means  of  the  description,  obtained  the  reqmsites 
for  an  induction  by  the  Method  of  Agreement.  The 
successive  observed  places  of  the  earth  being  C(m- 
sidered  as  effects,  and  its  motion  as  the  cause  which 
produces  them,  we  find  that  those  effects,  that  is, 
those  places,  agree  in  the  circumstance  of  being  in  an 
elUpse.  We  conclude  that  the  remaining  effects, 
the  places  which  have  not  been  observed,  agree  io 
the  same  circumstance,  and  that  the  law  of  the  motion 
of  the  earth  is  motion  in  an  ellipse. 

The  Colligation  of  Facts,  therefore,  by  means  of 
hypotheses,  or,  as  Mr.  Whewell  prefers  to  say,  by 
means  of  Conceptions^  instead  of  being,  as  he  ST^)- 
poses.  Induction  itself,  takes  its  proper  place  among 
operations  subsidiary  to  Induction.  All  Induction 
supposes  that  we  have  previously  compared  the  requi- 
site number  of  individual  instances,  and  ascert^ned 
in  what  circumstances  they  agree  ;  the  Colligation  of 
Facts  is  no  other  than  this  prehminary  operation: 
and  the  proper  office  of  "  clear  and  appropriate  ideas," 
■on  the  necessity  of  which  Mr.  Whewell  has  said  so 
much,  is  to  enable  us  to  perform  this  operation  cor- 
rectly. When  Kepler,  after  vainly  eDdeavouring  to 
connect  the  observed  places  of  a  planet  by  various 
hypotheses  of  circular  motion,  at  last  tried  the  hypo- 
thesis of  an  ellipse  and  found  it  answer  to  the  pheno- 
mena, what  he  really  attempted,  first  unsuccessfully 
and  at  last  successfully,  was  to  discover  the  circum- 
stance in  which  all  the  observed  positions  of  the  planet 
agreed:  And  when  he  in  like  manner  connected 
another  set  of  obBcrved  facts,  the  periodic  times  of  the 
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different  planets,  by  the  proposition  that  the  squares 
of  the  times  are  proportional  to  the  cubes  of  the  dis- 
tances, what  he  did  was  simply  to  ascertain  the  pro- 
perty in  which  the  periodic  times  of  all  the  di£^rent 
planets  agreed. 

Since,  therefore,  all  that  is  true  and  to  the  purpose 
in  Mr.  Whewell's  doctrine  of  Conceptions  might  be 
fiiUy  expressed  by  the  more  familiar  term  Hypothesis; 
and  since  his  Colligation  of  Facts  by  means  of  appro- 
priate Conceptions,  is  but  the  ordinary  process  of  find* 
ii^  by  a  comparison  of  phenomena,  in  what  consists 
their  agreement  or  resemblance ;  I  would  willingly 
have  confined  myself  to  those  better  understood 
expressions,  and  persevered  to  the  end  in  the  same 
abstinence  which  I  have  hitherto  observed  from  all 
ideological  discussions ;  considering  the  mechanism  of 
our  thoughts  to  be  a  topic  distinct  from  and  irrelevant 
to  the  principles  and  rules  by  which  the  trustworthi- 
ness of  the  results  of  thinking  is  to  be  estimated. 
Since,  however,  a  work  of  such  high  pretensions,  and, 
it  must  also  be  said,  of  so  much  real  merit,  has  rested 
the  whole  theory  of  Induction  upon  such  ideological 
coDsiderations,  it  seems  necessary  for  others  who 
follow,  to  chum  for  themselves  and  their  doctrines 
whatever  position  may  properly  belong  to  them  on  the 
same  metaphysical  ground.  And  this  is  the  object  of 
the  succeeding  chapter. 
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Chapter  II. 

OP  ABSTEACTION,  OR  THE  FOEMATION  OF 
CONCEPTIONa 

4  1.  The  metaphysical  inquiry  into  the  nature  and 
composition  of  what  have  been  called  Abstract  Ideas, 
or  in  other  words,  of  the  notions  which  answer  in  the 
mind  to  classes  and  to  general  names,  belongs  not  to 
Logic,  but  to  a  different  science,  and  our  purpose  does 
not  require  that  we  should  enter  upon  it  here.  We 
are  only  concerned  with  the  universally  acknowledged 
fact,  that  such  general  notions  or  conceptions  do  exist. 
The  mind  can  conceive  a  multitude  of  individual  things 
as  one  assemblage  or  class;  and  general  names  do 
really  suggest  to  us  certain  ideas  or  mental  representa- 
tions, otherwise  we  could  not  use  the  names  with  con- 
sciousness of  a  meaning.  Whether  the  idea  called  up 
by  a  general  name  is  composed  of  the  various  cir- 
cumstances in  which  all  the  individuals  denoted  by 
the  name  agree,  and  of  no  others,  (which  is  the  doc- 
trine of  Locke,  Brown,  and  the  Conceptualists) ;  or 
whether  it  be  the  idea  of  some  one  of  those  indivi- 
duab,  clothed  in  its  individualizing  peculiarities,  but 
with  the  accompanying  knowledge  that  those  peculia- 
rities are  not  properties  of  the  class,  (which  is  the  doc- 
trine of  Berkeley,  Dugald  Stewart,  and  the  modern 
Nominalists) ;  or  whether  (as  held  by  Mr.  Mill),  the 
idea  of  the  class  is  that  of  a  miscellaneous  assemblage 
of  individuals  belonging  to  the  class ;  or  whether, 
finally,  (what  appears  to  be  the  truest  opinion)  it  be 
any  oue  or  any  other  of  all  these,  according  to  the 
accidental  circumstances  of  the  case ;  certain  it  is. 
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that  some  idea  Or  mental  conception  is  sn^ested  by  a 
general  name,  whenever  we  either  hear  it  or  employ 
it  with  consciousness  of  a  meaning.  And  this,  which 
we  may  call  if  we  please  a  general  Idea,  represents  in 
our  minds  the  whole  class  of  things  to  which  the 
name  is  applied.  Whenever  we  think  or  reason  con- 
cerning the  class,  we  do  so  by  means  of  this  idea. 
And  the  volmitary  power  which  the  mind  hns.  of 
attending  to  one  part  of  what  is  present  to  it  at 
any  moment,  and  neglecting  another  part,  enables  us 
to  keep  our  reasonings  and  conclusions  respecting 
the  class  unaffected  by  anything  in  the  idea  or 
mental  image  which  is  not  really,  or  at  least  which 
we  do  not  really  believe  to  be,  common  to  the  whole 
class. 

We  have,  then,  general  conceptions :  we  can  con- 
ceive a  class  as  a  class.  But  this  appears  to  me  to  be 
a  fact  which  Logic,  as  such,  may  fdrly  be  permitted 
to  take  for  granted,  without  any  particular  examina- 
tion into  the  manner  of  it.  Lo^c  is  concerned  with 
what  we  can  know,  and  with  what  we  can  assert,  hut 
not  with  what  we  can  conceive.  We  can  speak  and 
reason  of  a  number  of  objects  as  a  class,  and  we  can 
know  them  to  be  a  class,  and  know  what  makes  them 
so ;  and  it  is  enough  for  Logic  to  understand  this,  and 
to  know  that  the  mind  has  whatever  powers  this 
itnphes,  without  inquiring  what  powers  these  are. 
However,  if  we  are  forced  to  enter  upon  this  foreign 
ground,  it  cannot  but  be  admitted  that  there  are  such 
things  as  general  conceptions,  and  that  when  we  form 
a  set  of  phenomena  into  a  class,  that  is,  when  we  com- 
pare them  with  one  another  to  ascertain  in  what  they 
agree,  some  general  conception  is  implied  in  this  men- 
tal operation.  And  inasmuch  as  such  a  comparison  is 
a  necessary  preliminary  to  Induction,  it  is  most  true 
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that  Induction  could   not  go   on    Tvithout    general 

conceptions. 

$  2.  Bat  it  does  not  therefore  follow  that  these 
general  conceptions  must  have  existed  in  the  mind 
previously  to  the  comparison.  It  is  not  (as  Mr. 
Whewell  seems  to  suppose,}  a  law  of  our  intellect,  that 
in  comparing  things  with  each  other  and  taking  note 
of  their  agreement  we  merely  recognise  as  realized  in 
the  outward  world  sonaething  that  we  already  had  in 
our  minds.  The  conception  originally  found  its  way 
to  us  as  the  remit  of  such  a  comparison.  It  was 
obtained  (in  metaphysical  phrase,)  by  abstraction  from 
individual  things.  These  things  may  be  things  which 
we  perceived  or  thought  of  on  former  occasions,  but 
they  may  also  be  the  things  which  we  are  perceiving 
or  thinking  of  on  the  very  occasion.  When  Kepler 
compared  the  observed  places  of  the  planet  Mars,  and 
found  that  they  agreed  In  being  points  of  an  elliptic 
circumference,  he  applied  a  general  conception  which 
was  already  in  his  mind,  having  been  derived  Scorn  lus 
former  experience.  But  this  is  by  no  means  the  uni- 
versal case.  When  we  compare  several  objects  and 
find  them  to  agree  in  being  white,  or  when  we  compare 
the  various  species  of  ruminating  animals  and  find 
them  agree  in  being  cloven-footed,  we  have  just  as 
much  a  general  conception  in  our  minds  as  Kepler  had 
in  his:  we  have  the  conception  of  "  a  white  thii^,*' 
or  the  conception  of  "  a  cloven-footed  animal." 
But  no  one  supposes  that  we  necessarily  bring  these 
conceptions  with  us,  and  superitiduce  them  (to  adopt 
Mr.  Whewell's  expression*)  upon  the  facts:  because 
in  these  simple  cases  everybody  sees  that  the  very  act 
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of  comparison  which  ends  in  our  coaoec^g  the  facts 
by  meaDs  of  the  coQCeptioD,  may  be  the  source  from 
which  we  derive  the  conceptioa  itself.  If  we  had 
never  seen  any  white  object  or  had  never  seen  any 
cloven^footed  animal  before,  ve  should  at  the  same 
time  and  by  the  same  mental  act  acquire  the  idea, 
and  employ  it  for  the  colligation  of  the  observed 
phenomeoa.  Kepler,  on  the  contrary,  really  had  to 
bring  the  idea  with  him,  and  superinduce  it  upon  the 
facts ;  he  could  not  evolve  it  out  of  them :  if  he  had 
not  already  had  the  idea,  he  would  not  have  been  able 
to  acquire  it  by  a  comparison  of  the  planet's  positions. 
Bat  this  inability  was  a  mere  accident :  the  idea  of  an 
ellipse  could  have  been  acquired  from  the  paths  of 
the  planets  as  effectually  as  from  anything  else,  if  the 
paths  had  not  happened  to  be  invisible.  If  the  pladiet 
had  left  a  visible  track,  and  we  had  been  so  placed 
that  we  could  see  it  at  the  proper  angle,  we  might 
have  abstracted  our  original  idea  of  an  ellipse  from 
the  planetary  orbit.  Indeed,  every  conception  which 
can  be  made  the  instrument  for  connecting  a  set  of 
facts,  might  have  been  originally  evolved  from  those 
very  facts.  The  a>nception  is  a  conception  of  some- 
thing; and  that  which  it  is  a  conception  of,  is  really 
» the  facts,  and  might,  under  some  supposable  cir- 
cumstances, or  by  some  supposable  extension  of  the 
faculties  which  we  actually  possess,  have  been  detected 
in  them.  And  not  only  is  this  always  in  itself  pos- 
uble,  but  it  actually  happens,  in  almost  all  cases  in 
which  the  obtaining  of  the  right  conception  is  a 
matter  of  any  considerable  difficulty.  For  if  there  be 
no  new  conception  required;  if  one  of  those  already 
familiar  to  mankind  will  serve  the  purpose,  the 
accident  of  being  the  first  to  whom  the  right  one 
occurs,  may  happen  to  almost  anybody;  at  least  in 
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the  case  of  a  set  of  phenomena  which  the  whole 
scientific  world  are  engaged  in  attempting  to  connect. 
The  honoiir,  in  Kepler^s  case,  was  that  of  the  accurate, 
patient,  and  toilsome  calculations  by  which  he  com- 
pared the  results  that  followed  from  his  didfereot 
guesses,  with  the  observations  of  Tycho  Brahe ;  but 
the  merit  was  very  small  of  guessing  an  ellipse :  the 
only  wonder  is  that  men  had  not  guessed  it  before, 
nor  could  they  have  failed  to  do  sq  if  there  had  not 
existed  an  obstinate  d,  priori  prejudice  that  the 
heavenly  bodies  must  movCj  if  not  in  a  drcle,  in  some 
combination  of  circles. 

The  really  difficult  cases  are  those  in  which  the 
conception,  that  is  to  create  light  and  order  out  of 
darkness  and  confusion,  has  to  be  sought  for  among 
the  very  phenomena  which  it  afterwards  serves  to 
arrange.  Why,  according  to  Mr.  Whewell  himself, 
did  the  ancients  fail  in  discovering  the  laws  of 
mechanics,  that  is,  of  equilibrium  and  of  the  commu- 
nicaUon  of  motion?  Because  they  bad  not,  or  at 
least  had  not  clearly,  the  ideas  or  conceptions,  of 
pressure  and  resistance,  momentum,  and  uniform  and 
accelerating  force.  And  whence  could  they  have 
obtained  these  ideas,  except  from  the  very  facts  of 
equilibrium  and  motion  ?  The  tardy  developement  of 
several  of  the  physical  sciences,  for  example  of  optics, 
electricity,  magnetism,  and  the  higher  generalizations 
of  chemistry,  Mr.  Whewell  ascribes  to  the  fact  that 
mankind  bad  not  yet  possessed  themselves  of  the  Idea 
of  Polarity,  that  is,  the  idea  of  apposite  properties  in 
opposite  directions.  But  what  was  there  to  suggest 
such  an  idea,  until,  by  a  separate  examination  of  several 
of  these  different  branches  of  knowledge,  it  was  shovn 
that  the  facts  of  each  of  them  did  present,  in  some 
instances  at  least,  the  curious  phenomenon  of  oppo- 
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site  properties  in  oppoeite  directiooa  ?  The  thing  was 
superficially  manifest  only  in  two  cases,  thcwe  of  the 
magnet,  and  of  electrified  bodies  ;  and  there  the  con- 
ception was  encumbered  with  the  circumstance  of 
material  poles,  or  fixed  points  in  the  body  itself,  in 
which  points  this  opposition  of  properties  seemed  to 
be  inherent.  The  first  comparison  and  abstraction 
bad  led  only  to  this  conception  of  poles;  and  if  any- 
tiiing  corresponding^  to  that  conception  had  existed  in 
the  phenomena  of  chemistry  or  optics,  the  difficulty 
whidi  Mr.  Whewell  justly  considers  as  bo  great,  would 
hare  been  extremely  small.  The  obscurity  arose 
from  the  fact,  that  the  polarities  in  chemistry  and 
optics  were  distinct  species,  though  of  the  same 
genus,  with  the  polarities  in  electricity  and  magnetism: 
and  that  in  order  to  assimilate  the  phenomena  to  one 
another,  it  was  necessary  to  compare  a  polarity 
without  poles,  such  for  instance  as  is  exemplified 
in  the  polarization  of  light,  and  the  polarity  with 
poles,  which  we  see  in  the  magnet ;  and  to  recognise 
that  these  polarities,  while  different  in  many  other 
respects,  agree  in  the  one  character  which  is  expressed 
by  the  phrase,  opposite  properties  in  opposite  direc- 
tions. Prom  the  result  of  such  a  comparison  it  was 
that  the  minds  of  scientific  men  formed  this  new  gene- 
ral conception;  between  which,  and  the  first  confused 
feeUng  of  an  analogy  between  some  of  the  phenomena 
of  light  and  those  of  electricity  and  magnetism,  there 
is  a  long  interval,  filled  up  by  the  labours  and  more 
or  less  sagacious  suggestions  of  many  superior  minds. 
The  conceptions,  then,  which  we  employ  for  the 
colligation  and  methodization  of  facts,  do  not  develop 
thnnselves  from  within,  but  are  impressed  upon  the 
mind  from  without ;  they  are  never  obtained  other- 
vise  than  by  way  of  comparison  and  abstraction,  and, 
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Id  the  most  important  and  the  most  numeroos  cases 
are  evolved  by  abstraction  from  the  very  pheDom^s 
which  it  is  their  office  to  colligate.  I  un  for  Irom 
wishing  to  imply  that  it  is  not  often  a  very  difficult 
thing  to  perform  this  process  of  abstraction  well,  or 
that  the  success  of  an  inductive  operation  does  not,  in 
many  cases ,  principally  depend  upon  the  skill  with  which 
we  perform  it.  Bacon,  in  his  forcible  mamieT,  desig- 
nated as  one  of  the  principal  obstacles  to  good  induc- 
tion, general  conceptions  wrongly  formed,  "  ootiones 
temer^  &  rebus  abstractas:"  to  which  Mr.  Whewell  adds, 
that  not  only  does  bad  abstraction  make  bad  induc- 
tion, but  that  in  order  to  perfonn  induction  well,  we 
must  have  abstracted  well;  our  general  conceptions 
must  be  "clear"  and  "appropriate"  to  the  matter  in 
hand.  Nor  can  it  be  doubted  that,  in  what  they  thus 
said,  both  Bacon  and  Mr.  Whewell,  thou^  they 
expressed  their  meaning  vaguely,  had  a  meaning,  and 
a  highly  important  one. 

4  3.  In  attempting  to  show  what  the  difficulty  in 
this  matter  really  is,  and  how  it  is  surmounted,  I 
must  beg  the  reader,  once  for  all,  to  bear  this  in  mind: 
That  although  in  discussing  Mr.  Whewell's  opinions 
I  am  willing  to  adopt  his  language,  and  to  speak, 
therefore,  of  connecting  facts  through  the  instrumen- 
tality of  a  conception,  this  technical  phraseology 
means  neither  more  nor  less  than  what  is  commonly 
called  comparing  the  facts  with  one  another  and 
determining  in  what  they  agree.  Nor  has  the  tech- 
nical expression  even  the  advantage  of  being  meta- 
physically correct.  The  facts  are  not  amnected;  they 
remain  separate  facts  as  they  were  before.  The  ideas 
of  the  facts  may  become  connected,  that  is,  we  may 
be  led  to  think  of  them  together;,  but  this  conse- 
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qneoce  is  no  more  than  what  may  be  produced  by 
any  casual  association.  What  really  takes  place,  ia, 
1  cooc^ve,  more  philosophically  expressed  by  the 
common  word  Comparison,  than  by  the  phrases  "to 
connect"  or  "  to  superinduce."  For,  as  the  general 
conception  is  itself  obtained  by  a  comparison  of  par- 
ticular phenomena,  so,  when  obtained,  the  mode  in 
which  we  apply  it  to  other  phenomena  is  again  by 
comparison.  We  compare  phenomena  with  each 
other  to  get  the  conception,  and  we  then  compare 
those  and  other  phenomena  with  the  conception.  We 
get  the  conception  of  an  animal  (for  instance)  by  com- 
paring different  animals,  and  when  we  afterwards  see  a 
creature  resembling  an  animal,  we  compare  it  with 
our  general  conception  of  an  animal;  and  if  it  agrees 
with  that  general  conception,  we  include  it  in  the  class. 
The  conception  becomes  the  type  of  comparison. 

And  we  need  only  consider  what  comparison  is, 
to  see  that  where  the  objects  are  more  than  two,  and 
still  more  when  they  are  an  indefinite  number,  a  tjrpe 
of  some  sort  is  an  indispensable  condition  of  the  com- 
parison. When  we  have  to  arrange  and  classiiy  a 
great  number  of  objects  according  to  their  agreements 
and  differences,  we  do  not  make  a  confused  attempt 
to  compare  all  with  all.  We  know  that  two  things 
are  as  much  as  the  human  mind  can  attend  to  at  a 
time,  and  we  therefore  fix  upon  one  of  the  objects, 
either  at  hazard  or  because  it  o&rs  in  a  peculiarly 
striking  manner  some  important  character,  and,  taking 
this  as  onr  standard,  we  compare  with  it  one  object 
after  another.  If  we  find  a  second  object  which  pre- 
sents a  remarkable  agreement  with  the  first,  inducing 
us  to  class  them  together,  the  question  instantiy 
arises,  in  what  circumstances  do  they  agree  ?  and  to 
take  notice  of  these  circumstances  is  already  a  first 
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stage  of  abstraction,  givii^  rise  to  a  general  conception. 
Having  advBnced  thus  far,  when  we  now  take  in  hand 
a  third  object  we  naturally  ask  ourselves  the  question, 
not  merely  whether  this  third  object  agrees  with  the 
first,  but  whether  it  agrees  with  it  in  the  same  circum- 
stances in  which  the  second  did?  in  other  words, 
whether  it  agrees  with  the  general  conception  which 
has  been  obtained  by  abstraction  from  the  first  and 
second  ?  Thus  we  see  the  tendency  of  general  con< 
ceptions,  as  soon  as  formed,  to  substitute  theoiselves 
as  types,  for  whatever  individual  objects  previously 
answered  that  purpose  in  our  comparisons.  We  may, 
perhaps,  find  that  no  considerable  number  of  other 
objects  agree  with  this  first  general  conception ;  and 
that  we  must  drop  the  cooception,  and  beginning 
again  with  a  different  individual  case,  proceed  by 
different  compaiisons  to  a  different  general  concep- 
tion. Sometimes,  again,  we  find  that  the  same  con- 
ception will  serve,  by  merely  leaving  out  some  of  its 
circumstances;  and  by  this  higher  effort  of  abstrac- 
tion, we  obtain  a  still  more  general  conception;  as,  in 
the  case  formerly  referred  to,  we  rose  from  the  con- 
ception of  poles  to  the  general  conception  of  opposite 
properties  in  opposite  directions;  or  as  those  South 
Sea  islanders,  whose  conception  of  a  quadruped  had 
been  abstracted  from  hogs  (the  only  animals  of  that 
description  which  they  had  seen),  when  they  after- 
wards compared  that  conception  with  other  quadru- 
peds, dropped  some  of  the  circumstances,  and  arrived 
at  the  more  general  conception  which  Europeans 
associate  with  the  term. 

These  brief  remarks  contain,  I  believe,  all  that  is 
well-grounded  in  Mr.  "Whewell's  doctrine  that  the 
conception  by  which  the  mind  arranges  and  gives 
unity  to  phenomena  must  be  furnished  by  tiie  mind 
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itself,  and  that  we  find  the  right  conception  by  a 
tentative  pnxiess,  trying  first  one  and  then  another 
QDtil  we  hit  the  mark.  It  has  been  seen  that  the 
coaception  is  not  furnished  by  the  mind  until  it  has 
been  furnished  to  the  mind;  and  that  the  facts  which 
supply  it  are  sometimes  extraneous  facts,  but  more 
often  the  very  fiicts  which  we  are  attempting  to 
arrange  by  it.  It  is  quite  true,  however,  that  in 
endeavouring  to  arrange  the  facts,  at  whatever  point 
we  begin,  we  never  advance  three  steps  without  forming 
a  general  conception,  more  or  less  distinct  and  pre- 
cise; and  that  this  general  conception  becomes  the 
clue  which  we  instantly  endeavour  to  trace  through 
the  rest  of  the  facts,  or  rather,  becomes  the  standard 
with  which  we  thenceforth  compare  them.  If  we  are 
not  satisfied  with  the  agreements  which  we  discover 
among  the  phenomena  by  comparing  them  with  this 
type,  or  with  some  slill  more  general  conception 
which  by  an  additional  stage  of  abstraction  we  can 
form  from  the  type:  we  change  our  course,  and  look 
out  for  other  i^eements :  we  recommence  the  com- 
parison from  a  different  starting-point,  and  so  gene- 
rate a  different  set  of  general  conceptions.  This  is 
the  tentative  process  which  Mr.  Whewell  speaks  of; 
and  this  it  is  which  suggested  the  theory  that  the  con- 
ception is  supplied  by  the  mind  itself.  The  different 
conceptions  which  the  mind  successively  tries,  it 
either  already  possessed  from  its  previous  experience, 
or  tbey  were  supplied  to  it  in  the  very  first  sta^  of 
the  corresponding  act  of  comparison;  and  since,  in 
the  subsequent  part  of  the  process,  the  conception 
manifested  itself  aa  something  compared  with  the 
phenomena,  not  evolved  from  them,  Mr.  Whewell's 
opinion,  though  I  cannot  help  thinking  it  erroneous, 
is  not  uDoatural. 
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$  4.  If  this  be  a  correct  account  of  the  instrumen- 
tality of  general  conceptions  in  the  comparison  which 
necessarily  precedes  Induction,  we  shall  easily  be  able 
to  translate  into  our  own  language  what  Mr.  Whewell 
means  by  saying  that  conceptions,  to  be  subservient 
to  Induction,  must  be  "  clear"  and  "  appropriate." 

If  the  conception  corresponds  to  a  real  agreement 
among  the  phenomena;  if  the  comparison  which  we 
have  made  of  a  set  of  objects  has  led  us  to  class  them 
according  to  real  resemblances  and  differences;  the 
conception  which  does  this  may  not  indeed  be  clear, 
but  it  cannot  fail  to  be  appropriate,  for  some  purpose 
or  other.  The  question  of  appropriateness  is  relative 
to  the  particular  object  we  have  in  view.  As  bood  as, 
by  our  comparison,  we  have  ascertained  some  E^ree- 
ment,  something  which  can  be  predicated  in  common 
of  a  number  of  objects;  we  have  obtained  a  basis  on 
which  an  inductive  process  is  capable  of  being  founded. 
But  the  agreements,  or  the  ulterior  consequences 
to  which  those  agreements  lead,  may  be  of  very 
different  degrees  of  importance.  If,  for  instance,  we 
only  compare  animals  according  to  their  colour,  and 
class  those  together  which  are  coloured  alike,  we 
form  the  general  conceptions  of  a  white  animal,  a 
black  animal,  &c.,  which  are  conceptions  legitimately 
formed;  and  if  au  induction  were  to  be  attempted 
concerning  the  causes  of  the  colours  of  animals,  this 
comparison  would  be  the  proper  and  necessary  prepa- 
ration for  such  an  induction,  but  would  not  help  us 
towards  a  knowle^e  of  the  laws  of  any  other  of  the 
properties  of  animals:  while  if,  with  Cuvier,  we  com- 
pare and  class  them  according  to  the  structure  of  the 
skeleton,  or,  with  Blainville,  according  to  the  nature 
of  their  outward  integuments,  the  agreements  and 
differences  which  are  observable  in  these  rapects  are 
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sot  ODJy  of  much  greater  importance  in  themselves, 
but  are  marks  of  agreements  and  difierenceg  in  many 
other  most  important  particulars  of  the  structure  and  . 
mode  of  life  of  the  animals.  If,  therefore,  the  study 
of  thrar  structure  and  habits  be  our  object,  the  con- 
ceptions generated  by  these  last  comparisons  are  far 
more  "  appropriate "  than  those  generated  by  the 
fonoN.  Nothing,  other  than  this,  can  be  meant  by 
the  appropriateness  of  a  conception. 

When  Mr.  Whewell  says  that  the  ancients,  or  the 
schoolmen,  or  any  modern  philosophers,  missed  dis- 
covering the  real  law  of  a  phenomenon  because  they 
applied  to  it  an  inappropriate  instead  of  an  appro- 
priate conception ;  he  can  only  mean  that  In  com- 
paring various  instances  of  the  phenomenon,  to  ascer- 
tain in  what  those  instances  agreed,  they  missed  the 
important  points  of  agreement;  and  fastened  upon  such 
as  were  either  imf^nary,  and  no  agreements  at  all,  or 
if  real  agreements,  were  comparatively  trifling,  and 
had  no  connexion  with  the  phenomenon,  the  law  of 
which  was  sought. 

Aristotle,  philosophizing  on  the  subject  of  motion, 
remarked  that  certain  motions  apparently  take  place 
Bpootaneously;  -bodies  fall  to  the  ground,  flame 
aecends,  bubbles  of  air  me  in  water,  &$. ;  and  these  he 
called  natural  motions ;  while  others  not  only  never 
take  place  without  external  incitement,  but  even  when 
Buch  incitement  is  applied,  tend  spontaneously  to 
cease;  which,  to  distinguish  them  from  the  former,  he 
called  violent  motions.  Now,  in  comparing  the  so- 
called  natural  motions  with  one  another,  it  appeared 
to  Aristotle  that  they  agreed  in  one  circumstance, 
nanwly,  that  the  body  which  moved  (or  seemed  to 
move)  spontaneously,  was  moving  towards  Us  own 
place;   meaning  thereby  the  place  from   whence  it 
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originally  came,  or  the  place  where  a  great  quantity 
of  matter  similar  to  itself  was  assembled.  In  the 
other  class  of  motions,  as  when  bodies  are  thrown  up 
in  the  air,  they  are,  on  the  contrary,  moving  fiom 
their  own  place.  Now,  this  conception  of  a  body 
moving  towards  its  own  place  may  justly  be  consi- 
dered inappropriate;  because,  though  it  expresses  a 
circumstance  really  found  in  some  of  the  most  familiar 
instances  of  motion  apparently  spontaneous,  yet,jSr«t, 
there  are  many  other  cases  of  such  motion,  in  which 
that  circumstance  is  absent:  the  motion,  for  instance, 
of  the  earth  and  planets.  Secondly,  even  when  it  is 
present,  the  motion,  on  closer  examination,  would 
often  be  seen  not  to  be  spontaneous:  as,  when  air 
rises  in  water,  it  does  not  rise  by  its  own  nature,  but 
is  pushed  up  by  the  superior  weight  of  the  water 
which  presses  upon  it.  Finally,  there  are  many 
cases  in  which  tiie  spontaneous  motion  takes  place 
in  the  contrary  direction  to  what  the  theory  considers 
as  the  body^s  own  place;  for  instance,  when  a  fog 
rises  from  a  lake,  or  when  water  dries  up.  There  is, 
therefore,  no  agreement,  but  only  a  superficial  sem- 
blance of  agreement,  which  vanishes  on  closer  inspec- 
tion: and  hence  the  conception  is  '*  inappropriate." 
We  may  add  ^hat,  in  the  case  in  question,  no  con- 
ception would  be  appropriate;  there  is  no  agreement 
which  runs  through  all  the  cases  of  spontaneous,  or 
apparently  spontaneous,  motion:  they  cannot  be 
brought  under  one  law — ^it  is  a  case  of  Plurality  of 
Causes*. 


*  Other  example!  of  inappropiute  conceptioni  ut  fi;iveii  hy 
Hi.  Whewell  (PAH.  Ind.  Se.  ii.,  185),  as  foIlowBi—"  Aristotle 
and  his  followers  endeaTonred  in  vain  to  accoont  for  the  mechaiucal 
relation  of  forces  in  the  lever,  by  applying  the  in^iptvpriale  geo- 
metrical conceptions  of  the  properties  of  ttie  taaHie:  thej  Ukd  in 
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$  5.  So  much  for  the  first  of  Mr.  Whewell's  con- 
ditions, that  conceptions  must  be  appropriate.  The 
second  is,  that  they  ehall  be  "clear:"  and  let  us  con- 
eider  what  this  implies.  Unless  the  conception  cor- 
responds to  a  real  agreement,  it  has  a  worse  defect 
than  that  of  not  being  clear;  it  is  not  applicable  to 
the  case  at  all.  Among  the  phenomena,  therefore, 
which  we  are  attemptii^  to  connect  by  means  of  the 
conception,  we  must  suppose  that  there  really  is  an 
agreement,  and  that  the  conception  is  a  conception  of 
that  agreement.  In  order,  then,  that  it  should  be 
clear,  the  only  requisite  is,  that  we  shall  know  exactly 
in  what  the  agreement  consists;  that  it  shall  have 
been  carefully  observed,  and  accurately  remembered. 
We  are  said  not  to  have  a  clear  conception  of  the 
resemblance  among  a  set  of  objects,  when  we  have 
only  a  general  feeling  that  they  resemble,  without 
having  analyzed  their  resemblance,  or  perceived  in 
what  points  it  consists,  and  fixed  in  our  memory  an 
exact  recollection  of  those  points.     This  want  of  clear- 


eipUiDing  the  Jbrm  of  the  laminous  epot  made  hy  the  sun  Bhiainj;; 
tbrough  R  hole,  because  they  applied  the  inappropriate  conception 
of  a  circalar  quality  in  the  sun's  light :  the^  apeonlated  to  no  pur- 
pose about  the  elementaiy  composition  of  bodies,  because  the^ 
mamed  the  ine^propriate  conception  of  likerutt  between  the  ele- 
ments and  the  compunnd,  instead  of  the  genuine  notion  of  elements 
netAj  determining  the  qualities  of  the  compound."  But  in  these 
cases  there  is  more  th«n  an  inappropriate  concepUon ;  there  is  a 
Use  conception;  one  which  has  no  prototype  in  nature,  nothing 
(»TTespondin{[  to  it  in  facts.  This  is  evident  in  the  last  two 
examples,  and  is  equally  true  in  the  first ;  the  "  properties  of  the 
cinle"  which  were  referred  to,  being  purely  fantastical.  There  is, 
tlieKlcne,  an  error  beyond  the  wrong  choice  of  a  principle  of  gene- 
ralization; there  is  &  false  assumption  of  matters  of  fact.  The 
attempt  is  made  to  resolve  certain  laws  of  nature  into  a  more  general 
Uw,  that  law  being  not  one  which,  though  real,  is  inappropriate,  but 
one  wbolly  imaginary. 
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neea,  or,  as  it  may  be  otherwise  called,  this  VBgueaess, 
Id  the  general  coDceptioa,  may  he  owing  either  to 
our  having  no  accurate  knowledge  of  the  ohjects  them- 
selves, or  merely  to  our  not  having  carefully  com- 
pared them.  Thus  a  person  may  have  no  clear  idea 
of  a  ship  hecause  he  has  never  seen  one,  or  because 
he  remembers  but  little,  and  that  faintly,  of  what  he 
has  seen.  Or  he  may  have  a  perfect  knowledge  and 
remembrance  of  many  ships  of  various  kinds,  fngates 
among  the  rest,  hut  he  may  have  no  clear  but  only  a 
confused  idea  of  a  fiigate,  because  he  has  not  com- 
pared them  sufficiently  to  have  remarked  and  remem- 
bered in  what  particular  points  a  frigate  differs  from 
some  other  kind  of  ship. 

It  is  not,  however,  necessary,  in  order  to  have 
clear  ideas,  that  we  should  know  all  the  common  pro- 
perties of  the  things  which  we  class  together.  That 
would  be  to  have  our  conceptions  of  the  class  coin- 
plete  as  well  as  clear.  It  is  sufficient  if  we  never 
class  things  together  without  knowing  exactly  why  we 
do  BO,— without  having  ascertained  exactly  what 
agreements  we  are  about  to  include  Id  our  conception; 
and  if,  after  having  thus  fixed  our  conception,  we 
never  vary  from  it,  never  include  in  the  class  any- 
thing which  has  not  those  common  properties,  nor 
exclude  from  it  anything  which  has.  A  clear  con- 
ception means  a  determinate  conception;  one  which 
does  not  fluctuate,  which  is  not  one  thing  to-day  and 
another  to-morrow,  but  remains  fixed  and  invariable) 
except  when,  from  the  progress  of  our  knowledge,  or 
the  correction  of  some  error,  we  consciously  add  to  it 
or  alter  it.  A  person  of  clear  ideas,  is  a  person  who 
always  knows  in  virtue  of  what  properties  bis  clanes 
are  constituted;  what  attributes  are  connoted  by  bis 
general  names. 
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Hie  principal  requisites,  therefore,  of  clear  con- 
ceptions, are  habits  of  attentive  observation,  an  exten- 
sive experience,  and  a  memory  'which  receives  and 
retains  an  exact  image  of  what  is  observed.  And  in 
proportion  as  any  one  has  the  habit  of  observing 
miDUtely  and  comparing  carefally  a  particular  class 
of  phenomena,  and  an  accurate  memory  for  the  results 
of  the  observation  and  comparison,  so  will  his  con- 
ceptions  of  that  class  of  phenomena  be  clear ;  provided 
he  has  the  indispensable  habit,  (naturally,  however, 
remlting  from  those  other  endowments,)  of  never  using 
general  names  without  a  precise  connotation. 

As  the  clearness  of  our  conceptions  chiefly  de- 
pends upon  the  car^lnesa  and  accuracy  of  our 
observuig  and  comparing  faculties,  bo  their  appropri- 
ateness, or  rather  the  chance  we  have  of  hitting  upon 
the  appropriate  conception  in  any  case,  mainly  depends 
upon  the  activity  of  the  same  Acuities.  He  who  by 
habit,  grounded  on  sufficient  natural  aptitude,  has 
uqtuied  a  readiness  in  accuratdy  observing  and  com- 
paring phenomena,  will  perceive  so  many  more  agree- 
ments and  will  perceive  them  so  much  more  rapidly 
than  other  people,  that  the  chances  are  much  greater 
of  his  perceiving,  in  any  instance,  the  agreement  on 
which  the  important  consequences  depend. 

$  6.  We  are  not,  at  the  same  time,  to  forget,  that 
the  agreement  cannot  always  be  discovered  by  mere 
comparison  of  the  very  phenomena  in  question,  with- 
oat  the  aid  of  a  conception  acquired  elsewhere ;  as  in 
the  case,  so  often  referred  to,  of  the  planetary  orbits. 

The  search  for  the  agreement  of  a  set  of  pheno- 
mena is  in  truth  very  similar  to  the  search  for  a  lost 
M  hidden  object.  At  first  we  place  ourselves  in  a 
nifficiently  commanding  pontioo,  and  cast  our  eyes 
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Toaad  US,  and  if  we  can  see  the  object,  it  is  well ;  if 
not,  we  ask  ourselves  mentally  what  are  the  places  in 
which  it  may  be  hid,  in  order  that  we  may  there 
search  for  it:  and  so  on,  until  we  imagine  the  place 
where  it  really  is.  And  here  too  we  require  to  have 
had  a  previous  conception,  or  knowledge,  of  those 
different  places.  As  in  this  familiar  process,  so  in 
the  philosophical  operation  which  it  illustrates,  we 
first  endeavour  to  find  the  lost  object  or  recognise  the 
common  attribute,  without  conjecturally  invoking  the 
aid  of  any  previously  acquired  conception,  or  in  other 
words,  of  any  hypothesis.  Having  failed  in  this,  we 
call  upon  our  imagination  for  some  hypothesis  of  a 
possible  place,  or  a  possible  point  of  resemblance,  and 
then  look,  to  see  whether  the  facts  agree  with  the 
conjecture. 

For  such  cases  something  more  is  required  than  a 
mind  accustomed  to  accurate  observation  and  com- 
parison. It  must  be  a  mind  stored  with  general  con- 
ceptions, previously  acquired,  of  the  sorts  which  bear 
affinity  to  the  subject  of  the  particular  inquiry.  And 
much  will  also  depend  upon  the  natural  strength  and 
acquired  culture  of  what  has  been  termed  the  scientific 
imagination;  upon  the  faculty  possessed  of  mentally 
arranging  known  elements  into  new  combinations 
such  as  have  not  yet  been  observed  in  nature,  though 
not  contradictory  to  any  known  laws. 

But  the  variety  of  intellectual  habits,  the  purposes 
which  they  serve,  and  the  modes  in  which  they  may 
be  fostered  and  cultivated,  are  considerations  belongiDg 
to  the  Art  of  Education:  a  subject  far  wider  than 
Logic,  and  which  the  present  treatise  does  not  profess 
to  discuss.  Here,  therefore,  the  present  chapter  may 
properly  close.  It  constitutes  a  real  digression  from 
the  main  purpose  of  this  work ;  to  which  nothing  would 
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have  tempted  me  but  the  appareat  necesBity,  in  pro- 
mnlgatiog  a  view  of  iaductioo  opposed  to  that  which 
is  taught  by  an  eminent  living  writer,  of  not  shrinking 
from  an  encounter  with  him  on  his  own  ground,  but 
entering  Bufficiently  into  the  spirit  of  his  views  to 
show  how  much  of  the  difference  is  apparent  and  how 
much  real ;  what  is  the  equivalent  expression  for  his 
doctrines  in  my  own  lai^age;  and  what  are  the 
reasons  which  lead  me,  even  where  the  opinions  are 
similar,  to  adopt  a  different  mode  of  statement. 
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$  t .  It  doee  not  belong  to  the  present  undertaking 
to  dwell  on  the  importance  of  lai^uage  as  a  mediam 
of  human  intercourse,  whether  for  purposes  of  sym- 
pathy or  information.  Nor  does  our  design  admit  of 
more  than  a  passing  allusion  to  that  great  property  of 
names,  upon  which  their  functions  as  an  intellectual 
instrument  are,  in  reality,  ultimately  dependent;  their 
potency  as  a  means  of  forming,  and  of  rivetting,  asso- 
ciations among  our  other  ideas:  a  subject  on  which 
an  able  thinker  has  thus  written: — 

"  Names  are  impressions  of  sense,  and  as  such 
take  the  strongest  hold  on  the  mind,  and  of  all  other 
impressions  can  be  most  easily  recalled  and  retained 
in  view.  They  therefore  serve  to  give  a  point  d" 
attachment  to  all  the  more  volatile  objects  of  thought 
and  feeling.  Impressions,  that  when  past  might  be 
dissipated  for  ever,  are,  by  their  connexion  with 
language,  always  within  reach.  Thoughts,  of  them- 
selves, are  perpetually  slipping  out  of  the  field  of 
immediate  mental  vision  ;  but  the  name  abides  with 
us,  and  the  utterance  of  it  restores  them  in  a  mo- 
ment. Words  are  the  custodiers  of  every  product 
of  mind  less  impressive  than  themselves.  All  exten- 
sions of  human  knowledge,  all  new  generalizations, 
are  fixed  and  spread,  even  unintentionally,  by  the 
use  of  words.  The  child  growing  up  learns,  along 
with  the  vocables  of  his  mother-tongue,  that  things 
which  he  would  have  believed  to  be  different,  are,  in 
important  points,   the   same.     Without   any  formal 
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iastructioD^  the  language  in  which  we  grow  up 
teaches  us  all  the  common  philosophy  of  the  age.  It 
directs  us  to  obeeire  and  know  things  whidi  we 
should  have  overlooked;  it  supplies  us  with  classifi- 
c3ti(Hi8  ready  made,  by  which  things  are  arranged  (as 
^  as  the  light  of  by-gone  generations  admits)  with 
the  objects  to  which  they  bear  the  greatest  total 
resemblance.  The  number  of  general  names  in  a 
language,  and  the  degree  of  generality  of  those  names, 
afford  a  test  of  the  knowledge  of  the  era,  and  of  the 
intellectual  insight  which  is  the  birthright  of  any  one 
bom  into  it," 

It  is  not,  however,  of  the  functions  of  Names, 
coiuidered  generally,  that  we  have  here  to  treat,  but 
only  of  the  manner  and  degree  in  which  they  are 
directly  instrumental  to  the  investigation  of  truth ;  in 
other  words,  to  the  process  of  induction. 

^  2.  Observation  and  Abstraction,  the  operations 
which  formed  the  subject  of  the  two  foregoing  chap- 
ters, are  conditions  indispensable  to  induction :  there 
can  be  no  induction  where  they  are  not.  It  has  been 
imagined  that  Naming  is  also  a  condition  equally 
indispensable.  There  are  philosophers  who  have  held 
that  language  is  not  solely,  according  to  a  phrase 
generally  current,  an  instrument  of  thought,  but  the 
instrument:  that  names,  or  something  equivalent  to 
them,  some  species  of  artificial  signs,  are  necessary 
to  reasoning;  that  there  could  be  no  inference,  and 
consequently  no  induction,  without  them.  But  if  the 
nature  of  reasoning  was  correctly  explained  in  the 
earher  part  of  the  present  work,  this  opinion  must  be 
held  to  be  an  exaggeration,  though  of  an  important 
Irath.  If  reasoning  be  from  particulars  to  particulars, 
and  if  it  connst  in  recognbing  one  fact  as  a  mark  of 
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another,  or  a  mark  of  a  mark  of  another,  nothing  is 
required  to  render  reasoning  poBsible  except  seases, 
and  association :  senses,  to  perceive  that  two  facts  are 
conjoined;  association,  as  the  law  by  which  one  of 
thoBe  two  facts  raises  up  the  idea  of  the  other.  For 
these  mental  phenomena,  as  well  as  for  the  belief  or 
expectation  which  follows,  and  by  which  we  recognise 
as  having  taken  place,  or  as  about  to  take  place,  that 
of  which  we  have  perceived  a  mark,  there  is  evidently 
no  need  of  language.  And  this  inference  of  one  par- 
ticular fact  from  another  is  a  case  of  induction.  It  is 
of  this  sort  of  induction  that  brutes  are  capable:  it  is 
in  this  shape  that  uncultivated  minds  make  almost  aU 
their  inductions,  and  that  we  all  do  so  in  the  cases  in 
which  familiar  experience  forces  oar  conclusions  upon 
us  without  any  active  process  of  inquiry  on  our  part, 
and  in  which  the  belief  or  expectation  follows  the 
suggestion  of  the  evidence,  with  the  promptitude  and 
certainty  of  an  iiwtinct. 

{  3.  But  although  inference  of  an  inductive  cha- 
racter is  possible  without  the  use  of  signs,  it  could 
never,  without  them,  be  carried  much  beyond  the  very 
simple  cases  which  we  have  just  described,  and  which 
form,  in  all  probability,  the  limit  of  the  reasonings  of 
those  animals  to  whom  conventional  language  is  un- 
known. Without  language,  or  something  equivalent 
to  it,  there  could  only  be  as  much  of  reasoning  from 
experience,  as  can  take  place  without  the  aid  of 
general  propositions.  Now,  although  in  strictness  we 
may  reason  from  past  experience  to  a  fresh  individual 
case  without  the  intermediate  stage  of  a  general  pro- 
position, yet  without  general  propositions  we  should 
seldom  remember  what  past  experience  we  have  had, 
and  scarcely  ever  what  conclusions  that  experience 


will  warrant.  The  divieion  of  the  inductive  process 
into  two  parts,  the  first  ascertaining  what  is  a  mark 
of  the  given  fact,  the  second  whether  in  the  new  case 
that  mark  exists,  is  natural,  and  scientifically  indis- 
pensable. It  is,  indeed,  in  a  majority  of  cases, 
rendered  necessary  by  mere  distance  of  time.  The 
experience  by  which  we  are  to  guide  our  judgments 
may  be  other  people's  experience,  little  of  which  can 
be  communicated  to  us  otherwise  than  by  language: 
when  it  is  our  own,  it  is  generally  experience  long 
past;  unless,  therefore,  it  were  recorded  by  means 
of  artificial  signs,  little  of  it  (except  in  cases  in- 
Tolring  our  intenser  sensations  or  emotions,  or  the 
subjects  of  our  daily  and  hourly  contemplations) 
would  be  retained  in  the  memory.  It  is  hardly  ne- 
cessary to  add,  that  when  the  inductive  inference. 
is  of  any  but  the  most  direct  and  obvioos  nature — 
when  it  requires  several  observations  or  experiments 
in  varying  circumstances,  and  the  comparison  of  one 
of  these  with  another — it  is  impossible  to  proceed  a 
Btep,  without  the  artificial  memory  which  words  be- 
stow. Without  words,  we  should,  if  we  had  often 
seen  A  and  B  in  immediate  and  obvious  conjunction, 
expect  B  whenever  we  saw  A;  but  to  discover  their 
conjunction  when  not  obvious,  or  to  determine  whe- 
ther it  is  really  constant  or  only  casual,  and  whether 
there  is  reason  to  expect  it  under  any  given  change  of 
circumstances,  is  a  process  far  too  complex  to  be 
performed  without  some  contrivance  to  make  our 
remembrance  of  our  own  mental  operations  accurate. 
Now,  language  is  such  a  contrivance.  When  that 
instrument  is  called  to  our  aid,  the  di£Qculty  is 
reduced  to  that  of  making  our  remembruice  of  the 
meaning  of  words  accurate.  This  being  secured, 
whatever  passes  through  our  minds  may  he  remem- 
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bered  accurately,  by  putting  it  carefully  into  word) 
and  committiog  the  words  either  to  writing  or  t 
memory. 

The    function    of  Naming,  and   parUcnUrly  . 
General  Names,  in  Induction,  may  be  recapitolatc 
as  follows.     Every  inductive  inference  i^hich  is  goo 
at  all,  is  good  for  a  whole  class  of  <»ses:  and,  that  tb 
inference  may  have  any  better  warrant  of  its  oorreci 
ness  than  the  mere  clingiDg  together  of  two  ideas, 
process  of  experimentation  and  comparison  is  necei 
sary;  in  which  the  whole  class  of  cases   must  t 
brought  to  view,  and  some  uniformity  in  the  coon 
of  nature  evolved  and  ascertained,  since  the  existeni 
of  such  an  uniformity  is  required  as  a  justification  ff 
drawing  the  inference  in  even  a  stagle  case.    113 
uniformity,  therefore,  may  be  ascertained  once  fi 
all;  and  if,  being  ascertained,  it  can  be  remembere< 
it  will  serve  as  a  formula  for  making  in  particuk 
cases  all  such  inferences  as  the  previous  experience 
will  warrant.     But  we  can    only  secure   its   being 
remembered,  or  g^ve    ourselves    even  a  chance  of 
canrying  in  our  memory  any  considerable  namber  of 
such  uniformities,  by  registering  them  through  the 
medium  of  permanent  signs;  which  (being,  from  the 
nature  of  the  case,  signs  not  of  an  individual  fact  but 
of  an  uniformity,  that  is,  of  an  indefinite  number  of 
facts  similar  to  one  another)  are  general  signs;  uni- 
versals;  general  names,  and  general  propositions. 

$  4.  And  here  I  cannot  omit  to  notice  an  over- 
sight committed  by  some  eminent  metaphysicians; 
who  have  said  that  the  cause  of  oiu*  using  general 
names  is  the  infinite  multitude  of  individual  objects, 
which,  making  it  impossible  to  have  a  name  for  each, 
compels  OS  to  make  one  name  serve  for  many.    This 
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a  very  limited  view  of  the  function  of  general 
lies.  Even  if  there  were  a  name  for  every  indi- 
nal  object,  we  should  require  general  names  as 
ch  as  we  now  do.  Without  them  we  could  not 
ress  the  result  of  a  single  comparison,  nor  record 
one  of  the  uniformities  existing  in  nature;  and 
lid  be  hardly  better  off  in  respect  to  Induction 
if  we  had  no  names  at  all.    With  none  but 

es  of  individuals   (or,    in  other  words,  proper 

es),  we  might  by  pronouncing  the  name,  suggest 
uTi     dea  of  the  object,  but  we  could  not  seaert  a  single 
'  usition;  except  the  unmeaning  ones  formed  by 
icating  two  proper  names  one  of  another.    It  is 
van    by  means  of  general  names  that  we  can  convey 
information,  predicate  any  attribute,  even  of  an 
pj^    ridual,  much  more  of  a  class.     Rigorously  speak- 
ve  could  get  on  without  any  other  general  names 
the  abstract  names  of  attributes;  all  our  propo- 
sitions might  be  of  the  fonn  "  such  an  individual 
object  possesses  such  an  attribute,"  or  "such  an  attri- 
bute is  always  (or  never)  conjoined  with  such  another 
attribute."    In  fact,  however,  mankind  have  always 
given  general  names  to  objects  as  well  as  attributes, 
and  indeed  before  attributes :  but  the  general  names 
^ven  to  objects  imply  attributes,  derive  their  whole 
meaning  from  attributes;  and  are  chiefly  useful  as  the 
language  by  means  of  which  we  predicate  the  attri- 
botes  which  they  connote. 

It  remains  to  be  considered  what  principles  are  to 
be  adhered  to  in  giving  general  names,  so  that  these 
names,  and  the  general  propositions  in  which  they 
fill  a  place,  may  conduce  most  to  the  purposes  of 
ladaction. 
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OF  THE   REQUISITES   OF   A  PHILOSOPHICAL  LAN- 
GUAGE; AND  THE  PRINCIPLES  OF  DEnNITION, 

§  1.  In  order  that  we  may  possess  a  lang:uage 
perfectly  suitable  for  the  inrestigation  and  expression 
of  general  truths,  there  are  two  principal,  and  sereral 
minor,  requisites.  The  first  is,  that  every  general 
name  should  have  a  meaning,  steadily  fixed,  and  pre- 
cisely determined.  When,  by  the  fulfilment  of  this 
condition,  such  names  as  we  possess  are  fitted  for  the 
due  performance  of  their  functions,  the  next  requisite, 
and  the  second  in  order  of  importance,  is  that  we 
should  possess  a  name  wherever  one  is  needed;  wher- 
ever there  is  anything  to  be  designated  by  it,  which 
it  is  of  importance  to  express. 

The  former  of  these  requisites  is  that  to  which 
our  attention  will  be  exclusively  directed  in  the 
present  chapter. 

§  2.  Every  general  name,  then,  must  have  a 
certain  and  knowable  meaning.  Now  the  meaning  (as 
has  so  often  been  explained)  of  a  general  connotative 
name,  resides  in  the  connotation ;  in  the  attribute  od 
account  of  which,  and  to  express  which,  the  name  is 
given.  Thus,  the  name  animal  being  given  to  all 
things  which  possess  the  attributes  of  sensation  and 
voluntaiy  motion,  the  word  connotes  those  attributes 
exclusively,  and  they  constitute  the  whole  of  its  mean- 
ing. If  the  name  be  abstract,  its  denotation  is  the 
same  with  the  connotation  of  the  corresponding  con- 
crete: it  designates  directly  the  attribute,  whidi  the 
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concrete  term  implies.  To  ^ve  a  precise  meaning  to 
general  names  is,  then,  to  6x  with  steadiness  the 
attribute  or  attributes  connoted  by  each  concrete 
general  name,  and  denoted  by  the  corresponding 
abstract.  Since  abstract  names,  in  the  order  of  their 
creation,  do  not  precede  but  follow  concrete  ones,  as 
is  proved  by  the  etymological  fact  that  they  are 
almost  always  derived  from  them;  we  may  consider 
their  meaning  as  determined  by,  and  dependent  upon, 
the  meaniog  of  their  concrete:  and  thus  the  problem 
of  giving  a  distinct  meaning  to  general  language,  is  all 
included  in  that  of  giving  a  precise  coonotation  to  all 
concrete  general  names. 

This  is  not  difficult  in  the  case  of  new  names;  of 
the  technical  terms  created  by  philosophic  inquirers 
for  the  purposes  of  science  or  art.  But  when  a  name 
is  in  common  use,  the  difRculty  is  greater;  the  pro- 
blem in  this  case  not  being  that  of  choosing  a  conve- 
nient connotation  for  the  name,  but  of  ascertaining 
and  fixing  the  connotation  with  which  it  is  already 
used.  That  this  can  ever  be  a  matter  of  doubt,  is  a 
sort  of  paradox.  But  the  vulgar  (including  in  that 
term  all  who  have  not  accurate  habits  of  thought) 
seldom  know  exactly  what  assertion  they  intend  to 
make,  what  common  property  they  mean  to  express, 
when  they  apply  the  same  name  to  a  number  of 
different  things.  All  which  the  name  expresses  with 
them,  when  they  predicate  it  of  an  object,  is  a  con- 
fosed  feeling  of  resemblance  between  that  object  and 
some  of  the  other  things  which  they  have  been  accus- 
tomed to  denote  by  the  name.  They  have  applied 
the  name  Stone  to  various  objects  previously  seen; 
they  see  a  new  object,  which  appears  to  them  some- 
thing like  the  former,  and  they  call  it  a  stone,  without 
asking  themselves  in  what  respect  it  is  like,  or  what 
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mode  CR"  degree  of  resemblance  the  best  authorities, 
or  even  they  themselves,  require  as  a  warrant  for 
using  the  name.  This  rough,  general  impressioD  of 
resemblance  is,  however,  made  up  of  particular  dr- 
cumstances  of  resemblaDce;  and  into  these  it  is  the 
business  of  the  logician  to  analyze  it;  to  ascertain 
what  points  of  resemblance  among  the  different  things 
commonly  called  by  the  name,  have  produced  upon 
the  common  mind  this  vague  feeling  of  likeness;  have 
given  to  the  things  the  similarity  of  aspect,  which  bas 
made  them  a  class,  and  has  caused  the  same  name  to 
be  bestowed  upon  them. 

But  although  general  names  are  imposed  by  the 
vulgar  without  any  more  definite  connotation  than 
that  of  a  va^e  resemblance ;  general  propositions  come 
in  time  to  be  made,  in  which  predicates  are  applied  to 
those  names,  that  is,  general  assertions  are  made  coU' 
(xming  the  whole  of  the  things  which  are  denoted  by 
the  name.  And  since  by  each  of  these  propositions 
some  attribute,  more  or  less  precisely  conceived,  is  of 
course  predicated,  the  idea  of  these  various  attributea 
thus  becomes  associated  with  the  name,  and  in  a  sort 
of  uncertain  way  it  comes  to  connote  them ;  there  is 
a  hesitation  to  apply  the  name  in  any  new  case  in 
which  any  of  the  attributes  familiarly  predicated  of 
the  class  does  not  exist.  And  thus,  to  conunon 
minds,  the  propositions  which  they  are  in  the  habit  of 
hearing  or  uttering  concerning  a  class,  make  up  in  a 
loose  way  a  sort  of  connotation  for  the  class-name. 
Let  us  take,  for  instance,  the  word  Civilized.  How 
few  could  be  found,  even  among  the  most  educated 
persons,  who  would  undertake  to  say  exactly  what  tbe 
term  Civilized  connotes.  Yet  there  is  a  feeling  in 
the  minds  of  all  who  use  it,  that  they  are  using  it 
with  a  meaning;  and  this  meaning  is  made  up,  in  i 
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coofiised  maimer,  of  everything  which  they  have 
heard  <»■  read  that  civilized  meD,  or  civilized  commn- 
nities,  are,  or  should  be. 

It  is  at  this  st^e,  probably,  ia  the  progress  of  a 
coDcrete  name,  that  the  corresponding  abstract  name 
generdlly  comes  into  use.  Under  the  notion  that  the 
concrete  name  must  of  course  convey  a  meaning,  or 
in  other  words,  that  there  is  some  property  common 
to  all  things  which  it  denotes,  men  give  a  name  to 
this  common  property;  from  the  concrete  Civilized, 
they  form  the  abstract  Civilization.  But  since  most 
people  have  never  compared  the  different  things  which 
are  called  by  the  concrete  name,  in  such  a  manner  as 
to  ascertain  what  properties  these  things  have  in 
common,  or  whether  they  have  any;  each  is  thrown 
back  upon  the  marks  by  which  he  himself  has  been 
accustomed  to  be  guided  in  his  application  of  the 
term:  and  these,  being  merely  vague  hearsays  and 
current  phrases,  are  not  the  same  in  any  two  persons, 
nor  in  the  same  person  at  different  times.  Hence 
the  word  (as  CiviUzation,  for  example,)  which  professes 
to  be  the  designation  of  the  unknown  common  pro- 
perty,  conveys  scarcely  to  any  two  minds  the  same 
idea.  No  two  persons  agree  in  the  things  they  predi- 
cate of  it ;  and  when  it  is  itself  predicated  of  anything, 
no  other  person  knows,  nor  does  the  speaker  himself 
know  with  precision,  what  he  means  to  assert.  Many 
other  words  which  could  be  named,  as  the  word 
Amour,  or  the  word  gentleman,  exemplify  this  uncer- 
tainty still  more  strikingly. 

It  needs  scarcely  he  observed,  that  general  propo- 
sitions of  which  no  one  can  tell  exactly  what  they 
assort,  cannot  possibly  have  been  brought  to  the  test 
of  a  correct  induction.  Whether  a  name  is  to  be  used 
'  as  an  instrument  of  thinking,  or  as  a  means  of  com- 
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municatiog  the  result  of  thought,  it  is  imperative  to 
determine  exactly  the  attribute  or  attributes  whidi  it 
is  to  express:  to  give  it,  in  short,  a  fixed  and  ascer- 
tained connotation. 

I 

$  3.  It  would,  however,  be  a  complete  misun- 
derstanding of  the  proper  office  of  a  logician,  in 
dealing  with  terms  already  in  use,  if  he  were  to  think 
that  because  a  name  has  not  at  present  an  ascertained 
connotation,  it  is  competent  to  any  one  to  give  it 
such  a  connotation  at  his  own  choice.  The  meaning 
of  a  term  actually  in  use  is  not  an  arbitrary  quantity 
to  be  fixed,  but  an  unknown  quantity  to  be  sought. 

In  the  first  place,  it  is  obviously  desirable  to  avail 
ourselves,  as  &r  as  possible,  of  the  associations  already 
connected  vdth  the  name ;  not  enjoining  the  employ- 
ment of  it  in  a  manner  which  conflicts  with  all  previous 
habits,  and  especially  not  so  as  to  require  the  rupture 
of  those  strongest  of  all  associations  between  names, 
which  are  created  by  familiarity  with  propositions 
in  which  they  are  predicated  of  one  another.  A  phi- 
losopher would  have  little  chance  of  having  his 
example  followed,  if  be  were  to  give  such  a  meaning 
to  his  terms  as  should  require  us  to  call  the  North 
American  Indians  a  civilized  people,  or  the  higher 
classes  in  France  or  England  savages ;  or  to  say  that 
civilized  people  live  by  hunting,  and  savages  by 
agriculture.  Were  there  no  other  reason,  the  extreme 
difficulty  of  effecting  so  complete  a  revolution  in 
speech,  would  be  more  than  a  BuflScient  one.  The 
endeavour  should  be,  that  all  generally  received  pro- 
positions into  which  the  term  enters,  should  be  at 
least  as  true  after  its  meaning  is  fixed,  as  they  were 
before;  and  that  the  concrete  name  (therefore)  should 
not  receive  such  a  connotation   as  shall  prevent  it ' 
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froiD  denoting  things  which,  in  common  languBg;e,  it 
is  currently  affirmed  of.  The  fixed  and  precise  con- 
notation which  it  receives,  should  not  be  in  deviation 
from,  but  in  agreement  (aB  far  as  it  goes)  with,  the 
Vagae  and  fluctuating  connotation  which  the  term 
already  had. 

To  fix  the  connotation  of  a  concrete  name,  or  the 
denotation  of  the  corresponding  abstract,  is  to  define 
the  name.  When  this  can  be  done  without  renderii^ 
aoy  received  assertions  inadmissible,  the  name  can  be 
defined  in  accordance  with  its  received  use,  which  is 
vulgarly  called  defining  not  the  name  but  the  thii^. . 
What  is  meant  by  the  improper  expression  of  defining 
ft  thing  (or  rather  a  class  of  tbings — for  nobody  talks 
of  defining  an  individual),  is  to  define  the  name, 
subject  to  the  condition  that  it  shall  denote  those 
things.  This,  of  course,  supposes  a  comparison  of 
the  thii^,  feature  by  feature  and  property  by  pro- 
perty,  to  ascert^  what  attributes  they  agree  in ;  and 
not  uniirequently  an  operation  still  more  strictly  in- 
ductive, for  the  purpose  of  ascertaining  some  un- 
obvious  ^reement  which  is  the  cause  of  the  obvious 
agreements. 

For,  in  order  to  give  a  connotation  to  a  name  con- 
iiBtently  with  its  denoting  certain  objects,  we  have  to 
make  our  selection  from  among  the  various  attributes 
in  which  those  objects  agree.  To  ascert^n  in  what 
they  do  agree  is,  therefore,  the  first  logical  operation 
requisite.  When  this  has  been  done  as  far  as  is  neces- 
sary or  practicable,  the  question  arises,  which  of  these 
common  attributes  shall  be  selected  to  be  associated 
with  the  name.  For  if  the  .class  which  the  name 
denotes  he  a  Kind,  the  common  properties  are  innu- 
merable; and  even  if  not,  they  are  often  extremely 

VOL.  II.  It 
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numerous.  Our  choice  is  first  limited  by  the  pre- 
ference to  be  given  to  properties  which  are  well 
known,  and  familiarly  predicated  of  the  class;  but 
eyen  these  are  often  too  numerous  to  be  all  included 
in  the  definition,  and,  besides,  the  properties  most 
generally  known  may  not  be  those  which  serve  best 
to  mark  out  the  class  from  all  others.  We  should 
therefore  select  from  among  the  common  properties 
(if  among  them  any  such  are  to  be  found),  those 
on  which  it  has  been  ascertained  by  experience,  or 
proved  by  deduction,  that  many  others  depend ;  or 
fit  least  which  are  sure  marks  of  them,  and  from 
whence,  therefore,  many  others  will  follow  by  in- 
ference. We  thus  see  that  to  frame  a  good  definition 
of  a  name  already  in  use,  is  not  a  matter  of  choice  but 
of  discussion,  and  discussion  not  merely  respecting 
the  usage  of  language,  but  respecting  the  properties 
of  things,  and  even  the  origin  of  those  properties. 
And  hence  every  enlargement  of  our  knowledge  of 
the  objects  to  which  the  name  is  applied,  is  liable  to 
suggest  an  improvement  in  the  definition.  It  is  impos- 
sible to  frame  a  perfect  set  of  definitions  on  any  sabject, 
until  the  theory  of  the  subject  is  perfect :  and  as  science 
makes  progress,  its  definitions  are  also  progressive. 

§  4.  The  discussion  of  Definitions,  in  so  far  as  it 
does  not  turn  upon  the  use  of  words  but  upon  the 
properties  of  things,  Mr.  Whewell  calls  the  Explica- 
tion of  Conceptions.  The  act  of  ascertaining,  better 
than  before,  in  what  particulars  any  phenomena  which 
are  classed  together  agree,  Mr.  Whewell  in  his  tech- 
nical phraseology  calls,  unfolding  the  general  concep- 
tion in  virtue  of  which  they  are  so  classed.  Making 
allowance  for  what  appears  to  me  the  darkening  and 
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misleading  tendency  of  this  mode  of  expression, 
scFeral  of  his  remarks  are  so  much  to  the  purpose, 
that  I  shall  take  the  liberty  of  transcribing  them. 

He  observes*,  that  many  of  the  controversies  which 
have  had  an  important  share  in  the  formation  of  the 
existing  body  of  science,  have  "assumed  the  form  of  a 
battle  of  Definitions.  For  example,  the  inquiry  con- 
cerning the  laws  of  falling  bodies,  led  to  the  question 
whether  the  proper  definition  of  a  uniform  force  is  that 
it  generates  a  velocity  proportional  to  the  space  from 
rest,  or  to  the  time.  The  controversy  of  the  vis  vtva  was, 
what  was  the  proper  definition  of  the  measure  of  force. 
A  principal  question  in  the  classification  of  minerals 
is,  what  is  the  definition  of  a  mineral  ^edes.  PhyBi- 
ologists  have  endeavoured  to  throw  light  on  their 
subject  by  defining  organization,  or  some  similar 
term."  Questions  of  the  same  nature  are  still  open 
respecting  the  definitions  of  Specific  Heat,  Latent 
Heat,  Chemical  Combination,  and  Solution. 

"  It  is  very  important  for  us  to  observe,  that  these 
controversies  have  never  been  questions  of  insulated 
and  arbitrary  definitions,  as  men  seem  often  tempted 
to  imagine  them  to  have  been.  In  all  cases  there  is 
a  tacit  assumption  of  some  proposition  which  is  to  be 
expressed  by  means  of  the  definition,  and  which  gives 
it  its  importance.  The  dispute  concerning  the  defini- 
tion thus  acquires  a  real  value,  and  becomes  a  question 
concerning  true  and  false.  Thus  in  the  discussion  of 
the  question,  What  is  a  uniform  force  ?  it  was  taken 
for  granted  that  gravity  is  a  nniform  force.  In  the 
debate  of  the  vis  viva,  it  was  assumed  that  in  the 
mutoal  action  of  bodies  the  whole  effect  of  the  force  is 
unchanged.     In  the  zoological  definition  of  species 
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(that  it  consists  of  individuals  which  have,  or  may 
have,  sprung  from  the  same  parents),  it  is  presumed 
that  individuals  so  related  resemble  each  other  more 
than  those  which  are  excluded  by  such  a  definition ; 
or,  perhaps,  that  species  so  defined  have  permanent 
and  definite  differences.  A  definition  of  organization, 
or  of  some  other  term,  which  was  not  employed  to 
express  some  principle,  would  be  of  no  value. 

"  ITie  establishment,  therefore,  of  a  right  definition 
of  a  term,  may  be  a  usefiil  step  in  the  explication  of 
our  conceptions ;  but  this  will  be  the  case  then  only 
when  we  have  under  our  consideratioD  some  propor- 
tion in  which  the  term  is  employed.  For  then  the  ques- 
tion really  is,  how  the  conception  shall  be  understood 
and  defined  in  order  that  the  proposition  may  be  true." 

"To  unfold  our  conceptions  by  means  of  defini- 
tions has  never  been  serviceable  to  science,  except 
when  it  has  been  associated  with  an  immediate  use  of 
the  definitions.  The  endeavour  to  define  a  Uniform 
Force  was  combined  with  the  assertion  that  gravity  is 
a  uniform  force :  the  attempt  to  define  Acceleratiag 
Force  was  immediately  followed  by  the  doctrine  that 
accelerating  forces  may  be  compounded:  the  process 
of  defining  Momentum  was  connected  with  the  prin- 
ciple that  momenta  gained  and  lost  are  equal :  nata- 
ralists  would  have  ^ven  in  vain  the  definition  of 
Species  which  we  have  quoted,  if  they  had  not  also 
^ven  the  characters  of  species  so  separated.  .  .  • 
Definition  may  be  the  best  mode  of  explaining  oar 
conception,  but  that  which  alone  makes  it  worth 
while  to  explain  it  in  any  mode,  is  the  opportunity  of 
using  it  in  the  expression  of  truth.  When  a  defini- 
tion is  propounded  to  us  as  a  useful  step  in  know- 
ledge, we  are  always  entitled  to  ask  what  principle  it 
serves  to  enunciate.'' 
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In  giving  an  exact  connotation  to  the  phr^e,  "  an 
uniform  force,"  philosophers  (as  Mr-Whewell  observes) 
restricted  themselves  by  the  condition,  that  the  phrase 
should  continue  to  denote  gravity.  The  discu^ion, 
therefore,  respecting  the  definition,  resolved  itself  into 
this  question.  What  is  there  of  an  uniform  nature  in  the 
motions  produced  by  gravity  ?  By  observations  and 
comparisons  it  was  found,  that  what  was  uniform  in 
those  motions  was  the  ratio  of  the  velocity  required  to 
the  time  elapsed ;  equal  velocities  being  added  in  equal 
terms.  An  uniform  force,  therefore,  was  defined,  a 
force  which  adds  equal  velocities  in  equal  times.  So, 
again,  Id  defining  momentum.  It  was  already  a  re- 
ceived doctrine,  that  when  two  objects  impinge  upon 
one  another,  the  momentum  lost  by  the  one  is  equal 
to  that  gained  by  the  other.  This  proposition  it  was 
deemed  necessary  to  preserve,  not  however  from  the 
motive  (which  operates  in  many  other  cases)  that  it 
was  firmly  fixed  in  popular  belief;  for  the  proposition 
in  question  had  never  been  beard  of  by  any  but  sci- 
entific men.  But  it  was  felt  to  contain  a  truth:  even 
a  superficial  observation  of  the  phenomena  left  no 
doubt  that  in  the  propagation  of  motion  from  one 
body  to  another,  there  was  something  of  which  the 
one  body  gained  precisely  what  the  other  lost;  and 
the  word  momentum  had  been  invented  to  express 
this  unknown  something.  In  the  settlement,  there- 
fore, of  the  definition  of  momentum,  was  contained 
the  determination  of  the  question,  What  is  that  of 
which  a  body,  when  it  sets  another  body  in  motion, 
loses  exactly  as  much  as  it  communicates  ?  And  wbeu 
experiment  had  shown  that  this  something  was  the 
product  of  the  velocity  of  the  body  by  its  mass,  or 
quantity  of  matter,  this  became  the  definition  of 
momentum. 
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Mr.  Whewell  very  justly  adds*,  "  The  buuoess 
of  definition  is  part  of  the  business  of  discovery.  .  .  . 
To  define,  so  that  our  definition  shall  have  any  sd- 
entific  value,  requires  no  small  portion  of  that  sagadty 
by  which  truth  is  detected.  .  .  When  it  has  been 
clearly  seen  what  ought  to  be  our  definition,  it  must 
be  pretty  well  known  what  truth  we  have  to  state. 
The  definition,  as  well  as  the  discovery,  supposes  a 
decided  step  in  our  knowledge  to  have  been  made. 
The  writers  on  Logic,  in  the  uiiddle  ages,  made  Defi- 
nition the  last  stage  in  the  progress  of  knowledge; 
and  in  tliis  arrangement  at  least,  the  history  of 
science,  and  the  philosophy  derived  from  the  history, 
confirm  their  speculative  views."  For  in  order  to 
judge  how  the  name  which  denotes  a  class  may  best 
be  defined,  we  must  know  all  the  properties  common 
to  the  class,  and  all  the  relations  of  causation  or 
dependance  among  those  propeities. 

If  the  properties  which  are  fittest  to  be  selected  as 
marks  of  other  common  properties  are  also  obvious 
and  familiar,  and  especially  if  they  bear  a  great  put 
in  producing  that  general  and  superficial  air  of  resem- 
blance which  was  the  original  inducement  to  the 
formation  of  the  class,  the  definition  will  then  be 
most  felicitous.  But  it  is  often  necessary  to  define 
the  class  by  some  property  not  familiarly  known, 
provided  that  property  be  the  best  mark  of  those 
which  are  known.  M.  de  Blainville,  for  instance, 
has  founded  bis  definition  of  life,  upon  the  process  of 
decomposition  and  recomposition  which  incessantly 
goes  on  in  every  living  body,  so  that  the  particles 
composing  it  are  never  for  two  instants  the  same. 
This  is  by  no  means  one  of  the  most  obvious  pro- 
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perties  of  living  bodies;  it  migbt  escape  altogether 
the  notice  of  an  unscientiBc  observer.  Yet  great 
authorities  (independeDtly  of  M.  de  Blainville,  who  is 
hunself  a  first-rate  authority.)  have  thought,  seemingly 
with  much  reason,  that  no  other  property  so  well 
aaswn?  the  conditions  required  for  the  definition. 

$  5.  Having  laid  down  the  principles  which  ought 
for  the  most  part  to  be  observed  in  attempting  to  give 
a  precise  connotation  to  a  term  in  use,  I  must  now 
add,  that  it  is  not  always  practicable  to  adhere  to  those 
principles,  and  that  even  when  practicable,  it  is  occa- 
Bionally  not  desirable.  Cases  in  which  it  is  impossible 
to  comply  with  all  the  conditions  of  a  precise  defini' 
tbn  of  a  name  in  agreement  with  usage,  occur  very 
fre(]ueotly.  lliere  is  often  no  one  connotation  capable 
of  being  given  to  a  word,  so  that  it  shall  still  denote 
everything  it  is  accustomed  to  denote;  or  that  all  the 
propositions  into  which  it  is  accustomed  to  enter,  and 
which  have  any  foundation  in  truth,  shall  remain  true. 
Lidependently  of  accidental  ambiguities,  in  which  the 
different  meanings  have  no  connexion  with  one  ano- 
ther; it  continually  happens  that  a  word  is  used  in 
two  or  more  senses  derived  from  each  other,  but  yet 
radically  distinct.  So  long  as  a  term  is  vague,  that 
is,  so  long  as  its  connotation  is  not  ascertained  and 
permanently  fixed,  it  is  constantly  liable  to  be  applied 
by  extension  from  one  thing  to  another,  until  it  reaches 
things  which  have  little,  or  even  no,  resemblance  to 
those  which  were  first  designated  by  it. 

Suppose,  saya  Dugald  Stewart,  in  his  Philosophical 
Btsays*,  "  that  the  letters  A,  B,  C,  D,  E,  denote  a  series 
of  objects;  that  A  possesses  some  one  quality  in  com- 
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mon  with  B;  B  a  quality  in  common  with  C;  C  a 
quality  in  common  with  D;  D  a  quality  in  common 
with  E ;  while  at  the  same  time,  no  quality  can  be 
found  which  belongs  in  common  to  any  three  objects 
in  the  series.  Is  it  not  conceivable,  that  the  affinity 
between  A  and  B  may  produce  a  transference  of  the 
name  of  the  first  to  the  second ;  and  that,  in  conse- 
quence of  the  other  affinities  which  connect  the 
remaining  objects  together,  the  same  Dame  may  pass 
in  succession  from  B  to  C;  from  C  to  D;  and  from 
D  to  £  ?  In  this  manner  a  common  appellation  will 
arise  between  A  and  E,  although  the  two  objects  may, 
in  their  nature  and  properties,  be  so  widely  distant 
from  each  other,  that  no  stretch  of  imagination  can 
conceive  how  the  thoughts  were  ted  from  the  former 
to  the  latter.  The  transitions,  nevertheless,  may  have 
been  all  so  easy  and  gradual,  that,  were  they  success- 
fully detected  by  the  fortunate  ingenuity  of  a  theorist, 
we  should  instantly  recognise,  not  only  the  verisimili- 
tude, but  the  truth  of  the  conjecture :  in  the  same  way 
as  we  admit,  with  the  confidence  of  intuitive  convic- 
tion, the  cert^ty  of  the  well-known  etymological 
process  which  connects  the  Latin  preposition  e  or  ex 
with  the  English  substantive  stranger^  the  moment 
that  the  intermediate  links  of  the  chain  are  submitted 
to  our  examination*." 

The  applications  which  a  word  acquires  by  this  gra- 
dual extension  of  it  from  one  set  of  objects  to  another, 


*  "  E,  ez,  extra,  extraneuB,  Stranger,  stranger." 
Another  etymological  example  aometimea  cited  ia  the  deriTatiiw 
of  tlie  Engliah  w)u/«  from  the  Latin  avut.     It  is  scarcely  poanbk 
for  two  voids  to  bear  fewer  outward  marks  of  lelationsfaip,  yet 
ibere  is  but  one  step  between  them ;  avtu,  aewteultu,  unclt. 

Sopi^rim  from  ager;  pa-offvum,  per^rmut,  pengriiau, p^i- 
ffrino,  pi^rim. 
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Stewart,ad(^tingaiiexpre88ionfromMr.  Payne  Knight, 
calls  its  transitive  applications }  and  after  briefly  illua- 
trating  such  of  them  as  are  the  result  of  local  or 
casual  associations,  he  proceeds  as  follows*: — 

"  But  although  by  far  the  greater  part  of  the  tran- 
EitiTe  or  derivative  applications  of  words  depend  on 
casual  and  unaccountable  caprices  of  the  feelings  or 
the  fancy,  there  are  certain  cases  in  which  they  open 
B  very  interesting  field  of  philosophical  speculation. 
Soch  are  those,  in  which  an  aoalogous  transference  of 
the  corresponding  term  may  be  remarked  UDiversally, 
or  very  generally,  in  other  languages;  and  in  which, 
of  course,  the  uniformity  of  the  result  must  be  ascribed 
to  the  essential  principles  of  the  human  frame.  Even 
in  such  cases,  however,  it  will  by  no  means  be  always 
fouod,  on  examination,  that  the  various  applications 
of  the  same  term  have  arisen  from  any  common 
quality  or  qualities  in  the  objects  to  which  they  relate. 
In  the  greater  number  of  instances,  they  may  he 
traced  to  some  natural  and  universal  associations  of 
ideas,  founded  in  the  common  faculties,  common 
organs,  and  common  condition  of  the  human  race.  . 
.  .  According  to  the  different  degrees  of  intimacy 
and  strength  in  the  associations  on  which  the  transi- 
tiotts  of  language  are  founded,  very  different  effects 
may  be  expected  to  arise.  Where  the  association  is 
slight  and  casual,  the  several  meanings  will  remain 
distinct  from  each  other,  and  will  often,  in  process  of 
time,  assume  the  appearance  of  capricious  varieties 
in  the  use  of  the  same  arbitrary  sign.  Where  the 
oisoeiation  ia  so  natural  arid  habitual,  as  to  become 
wtttally  indissoliAle,  the  transitive  meanings  vrill 
eoolewe  into  one  complex  conception;   and  every  new 

"  P.  226— 7. 
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tranattion  wUl  become  a  more  comprehensive  generaliza- 
tion  of  the  term  in  question." 

I  solicit  particular  attention  to  the  law  of  miod 
expressed  in  the  last  sentence,  and  which  is  the  source 
of  the  perplexity  so  often  experienced  in  detectii^; 
these  transitions  of  meaning.  Ignorance  of  that  law 
is  the  shoal  upon  which  some  of  the  greatest  intellecta 
which  have  adorned  the  human  race  have  bera 
wrecked.  The  inquiries  of  Plato  into  the  definitions 
of  some  of  the  most  general  terms  of  moral  specula- 
tion, are  characterised  by  Bacon  as  a  far  nearer 
approach  to  a  tnie  inductive  method  than  is  elsewhere 
to  be  found  among  the  ancients,  and  are,  indeed, 
almost  perfect  examples  of  the  preparatory  process  of 
comparison  and  abstraction ;  but,  from  being  unaware 
of  the  law  just  mentioned,  he  wasted  the  powers  of 
this  great  logical  instrument  upon  inquiries  in  which 
it  could  reaUse  no  result,  since  the  phenomena  whose 
common  properties  he  so  elaborately  endeavoured  to 
detect,  had  not  really  any  common  properties.  Bacon 
himself  fell  into  the  same  error  in  his  speculations  on 
the  nature  of  Heat,  in  which  it  is  impossible  not  to 
think,  with  Mr.  Whewell,  that  he  confounded  under 
the  name  hot,  classes  of  phenomena  which  had  no 
property  in  common*.  Dugald  Stewart  certainly 
overstates  the  matter  when  he  speaks  of  "  a  prejadice 
which  has  descended  to  modem  times  from  the  echo- 
lastic  ages,  that  when  a  word  admits  of  a  variety  of 
significations,  these  different  significations  must  all  be 
species  of  the  same  genus,  and  must  consequently 
include  some  essential  idea  common  to  every  indivi- 
dual  to  which  the  generic  term  can  be  appUedf:"  for 
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both  Aristotle  and  his  followers  were  well  aware  that 
there  are  such  things  a»  ambiguities  of  language,  and 
delighted  in  distinguishing  them.  But  they  never 
raspected  ambiguity  in  the  cases  where  (as  Stewart 
remarks)  the  association  on  which  the  transition  of 
meaning  was  founded  is  so  natural  and  habitual,  that 
the  two  meanings  blend  together  in  the  mind,  and  a 
real  transition  becomes  an  apparent  generalization. 
Accordingly  they  wasted  an  infinity  of  pains  in  endea- 
vouring to  find  a  definition  which  would  serve  for 
several  distinct  meanings  at  once :  as  in  an  instance 
noticed  by  Stewart  himself,  that  of  "  causation;  the 
ambiguity  of  the  word  which,  in  the  Greek  language, 
corresponds  to  the  English  word  cause,  having  sug- 
gested to  them  the  vain  attempt  of  tracing  the  common 
idea  which,  in  the  case  of  any  effect,  belongs  to  the 
e^cient,  to  the  matter,  to  the  form,  and  to  the  end. 
The  idle  generalities"  (headdB)"we  meet  with  in  other 
philosophers,  about  the  ideas  of  the  good,  the  fit,  and 
the  becoming,  have  taken  their  rise  from  the  same 
tmdue  influence  of  popular  epithets  on  the  speculations 
of  the  learned*.*' 

Among  words  which  have  undergone  so  many 
successive  transitions  of  meaning  that  every  trace  of  a 
property  common  to  all  the  things  they  are  applied  to, 
or  at  least  conmion  and  also  peculiar  to  those  things, 
has  been  tost,  Stewart  considers  the  word  Beautiful  to 
be  one.  And  (without  attempting  to  decide  a  ques- 
tion which  in  no  respect  belongs  to  logic)  I  cannot 
but  feel,  with  him,  considerable  doubt,  whether  the 
wonl  beautiful  connotes  the  same  property  when  we 
speak  of  a  beautiful  colour,  a  beautiful  face,  a  beautiful 
action,  a  beautiful  character,  and  a  beautiful  solution 
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of  a  matiiematical  problem.  The  word  was  doubtless 
extended  from  one  of  these  objects  to  another  on 
account  of  some  resemblaace  between  them,  or,  more 
probably,  between  the  emotions  they  excited;  but,  by 
this  pn^ressive  extension,  it  has  at  last  reached  things 
very  remote  from  those  objects  of  sight  to  which 
there  is  no  doubt  that  it  was  first  appropriated ;  and 
it  is  at  least  questionable  whether  there  is  now  any 
property  common  to  all  the  things  we  call  beautlM, 
except  the  property  of  agreeableness,  which  the  term 
certainly  does  connote,  but  which  cannot  be  all  that 
we  in  any  instance  intend  to  express  by  it,  since  there 
are  many  agreeable  things  which  we  never  call  beau- 
tiful. If  such  be  the  case,  it  is  impossible  to  give  to 
the  word  beautiful  any  fixed  connotation,  such  that  it 
shall  denote  all  the  objects  which  in  common  use  it 
now  denotes,  but  no  others.  A  fixed  connotatioo, 
however,  it  ought  to  have;  for,  so  long  as  it  has  not, 
it  is  unfit  to  be  used  as  a  scientific  term,  and,  even  as 
a  word  in  popular  use,  must  be  a  perpetual  source  of 
&lse  analogies  and  erroneous  generalizations. 

This,  then,  constitutes  a  case  in  exemplification  of 
our  remark,  that  even  when  there  is  a  property 
common  to  all  the  things  denoted  by  a  name,  to 
erect  that  property  into  the  definition  and  exclusive 
connotation  of  the  name  is  not  always  desirable, 
llie  various  things  called  beautiful  unquestionably 
resemble  one  another  in  being  agreeable;  but  to  make 
this  the  definition  of  beauty,  and  so  extend  the  word 
Beautiful  to  all  agreeable  things,  would  be  to  drop 
altogether  a  portion  of  meaning  which  the  word  reslly, 
although  indistinctly,  conveys,  and  to  do  what  depends 
upon  us  towards  causing  those  qualities  of  the  objects 
which  the  word  previously,  though  vaguely,  pointed 
at,  to  be  overlooked  and  forgotten.     It  is  better,  in 
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sucfa  a  case,  to  ^ve  a  fixed  coaaotation  to  the  term 
by  restricting,  than  by  extending  its  use;  rather  ex- 
dadiog  firom  the  epithet  beautiful  some  things  to 
which  it  is  commonly  considered  applicable,  than 
leaving  ont  of  its  connotation  any  of  the  qualitieB  by 
which,  though  occasioually  lost  sight  of,  the  general 
mind  may  have  been  habitually  guided  in  the  com- 
monest and  most  interesting  applications  of  the  term. 
For  there  is  no  question  that  when  people  call  any~ 
thing  beantifiil,  they  tbink  they  are  asserting  more 
than  that  it  is  merely  agreeable.  They  think  they 
are  ascribing  a  peculiar  sort  of  agreeableness,  analo- 
gouB  to  that  which  they  find  in  some  other  of  the 
things  to  which  they  are  accustomed  to  apply  the 
same  name.  If,  therefore,  there  be  any  peculiar  sort 
of  agreeableness  which  is  common,  though  not  to  all, 
yet  to  the  principal  things  which  are  called  beautiful, 
it  is  better  to  limit  the  denotation  of  the  term  to  those 
things,  than  to  leave  that  kind  of  quality  without  a 
term  to  connote  it,  and  thereby  divert  attention  from 
its  peculiarities. 

$  6.  The  last  remark  exemplifies  a  rule  of  termi- 
nology, which  is  of  great  importance,  and  which  has 
hardly  yet  been  recognised  as  a  rule,  but  by  a  few 
thinkers  of  the  present  generation.  In  attempting  to 
rectify  the  use  of  a  vague  term  by  giving  it  a  fixed 
connotation,  we  must  take  care  not  to  discard  (unless 
advisedly,  and  on  the  ground  of  a  deeper  koowledge 
of  the  subject,)  any  portion  of  the  connotation  which 
the  vord,  in  however  indistinct  a  manner,  previously 
carried  with  it.  For  otherwise  language  loses  one 
of  its.  inherent  and  most  valuable  properties,  that 
of  being  the  conservator  of  ancient  experience;  the 
keeper-alive  of  those  thoughts  and  observations  of 
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by-gone  ages,  which  may  be  alien  to  the  tendencies  of 
the  paseing  time.  This  function  of  language  is  bo 
oflen  overlooked  or  underralned,  that  a  few  observa- 
tions upon  it  appear  to  be  extremely  required. 

Even  when  the  connotation  of  a  term  has  been 
accurately  fixed,  and  still  mote  if  it  has  been  left  in 
the  state  of  a  vague  uaanalyzed  feeling  of  resem- 
blance; there  is  a  constant  tendency  in  the  word, 
through  familiar  use,  to  part  with  a  portion  of  its 
connotation.  It  is  a  well-known  law  of  the  mind, 
that  a  word  originally  associated  with  a  very  complex 
cluster  of  ideas,  is  far  from  calling  up  all  those  ideas 
in  the  mind,  every  time  the  word  is  used:  it  calls  up 
only  one  or  two,  from  which  the  mind  nms  on  by 
fresh  associations  to  another  set  of  ideas,  without 
waiting  for  the  suggestion  of  the  remainder  of  the 
complex  cluster.  If  this  were  not  the  case,  our  pro- 
cesses of  thought  could  not  take  place  with  anytbiog 
like  the  rapidity  which  we  know  they  possess.  Very 
often,  indeed,  when  we  are  employing  a  word  in  our 
mental  operations,  we  are  so  far  from  waiting  until 
the  complex  idea  which  corresponds  to  the  meaning 
of  the  word  Is  consciously  brought  before  us  in  all 
its  parts,  that  we  run  on  to  new  trains  of  ideas  by 
the  other  associations  which  the  mere  word  excites, 
without  having  realized  in  our  imagination  any  part 
whatever  of  the  meaning :  thus  using  the  word,  and 
even  using  it  well  and  accurately,  and  carrying  on 
important  processes  of  reasoning  by  means  of  it,  in 
an  almost  mechanical  manner:  so  much  so,  that  some 
philosophers,  generalizing  from  an  extreme  case,  bave 
fancied  that  all  reasoning  is  but  the  mechanical  use 
of  a  set  of  terms  according  to  a  certain  form.  We 
may  discuss  and  settle  the  most  important  interests 
of  towns  or  nations,   by  the  application  of  general 
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theorems  or  practical  maxims  preriously  laid  dowD, 
without  having  had  consciously  suggested  to  us,  once 
in  tbe  whole  process,  the  houses  and  green  fields,  the 
thronged  market-places  and  domestic  hearths,  of 
which  not  only  those  towns  and  nations  consist,  but 
which  the  words  town  and  nation  confessedly  mean. 

Since,  then,  general  names  come  in  this  manner 
to  be  used  (and  even  to  do  a  portion  of  their  work 
well)  without  suggesting  to  the  mind  the  whole  of 
their  meaning,  and  often  with  the  suggestion  of  a  very 
small,  or  no  part  at  all  of  that  meaning;  we  cannot 
wonder  that  words  so  used  come  in  time  to  be  no  longer 
capable  of  suggesting  any  other  of  the  ideas  appro- 
priated to  them,  than  those  with  which  the  association 
is  most  inmiediate  and  strongest,  or  most  kept  up  by 
the  incidents  of  life:  the  remainder  being  lost  alto- 
gether; unless  the  mind,  by  oilen  consciously  dwelling 
upon  them,  keeps  up  the  association.  Words  natu- 
rally retain  much  more  of  their  meaning  to  persons 
of  active  imagination,  who  habitually  represent  to 
themselves  things  in  the  concrete,  with  the  detail 
which  belongs  to  them  in  the  actual  world.  To  minds 
of  a  different  description,  the  only  antidote  to  this 
comiption  of  language  is  predication.  The  habit  of 
predicating  of  the  name,  all  the  various  properties 
whidi  it  ori^nally  connoted,  keeps  up  the  association 
between  the  name  and  those  properties. 

Bat  in  order  that  it  may  do  so,  it  is  necessary 
that  tbe  predicates  should  themselves  retain  their 
aasodation  with  the  properties  which  they  severally 
connote.  For  the  propositions  cannot  keep  tbe 
meaning  of  the  words  alive,  if  the  meaning  of  the  pro- 
positions themselves  should  die.  And  nothing  is  more 
common  than  for  propositions  to  be  mechanically 
repeated,  mechanically  retained  in  the  memory,  and 
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their  truth  entirely  assented  to  and  relied  upon,  while 
yet  they  carry  no  meaniog  distinctly  home  to  the 
mind;  and  while  the  matter  of  fact  or  law  of  nature 
which  they  ori^nally  expressed,  is  as  much  lost  sight 
of,  and  practically  disregarded,  as  if  it  never  bad  been 
heard  of  at  all.  In  those  subjects  which  are  at  the 
same  time  familiar  and  complicated,  and  especially  in 
those  which  are  bo  much  of  both  these  things  as 
moral  and  social  subjects  are,  it  is  matter  of  common 
remark  how  many  important  propositions  are  believed 
and  repeated  from  habit,  while  no  account  could  be 
given,  and  no  sense  is  practically  manifested,  of  the 
truths  which  they  convey.  Hence  it  is,  that  the  tra- 
ditional maxims  of  old  experience,  though  seldom 
questioned,  have  so  little  effect  on  the  conduct  of  bfe; 
because  their  meaning  is  never,  by  most  persooi, 
really  felt,  until  personal  experience  has  brought  it 
home.  And  thus  also  it  is  that  so  many  principles 
of  religion,  ethics,  and  even  politics,  so  full  of  mean- 
ing and  reality  to  first  converts,  have  manifested  (after 
the  association  of  that  meaning  with  the  verbal  for- 
mulas has  ceased  to  be  kept  up  by  the  controversies 
which  accompanied  their  first  introduction)  a  tendaicy 
to  degenerate  rapidly  into  lifeless  dogmas ;  which 
tendency,  all  the  efforts  of  an  education  expressly  and 
skilfully  directed  to  keeping  the  meaning  alive,  are 
barely  found  sufficient  to  counteract. 

Considering,  then,  that  the  human  inind,  in  different 
generations,  occupies  itself  with  different  things,  and 
in  one  age  is  led  by  the  circumstances  which  annvand 
it  to  fix  more  of  its  attention  upon  one  of  the  properties 
of  a  thing,  in  another  age  upon  another;  it  is  natural 
and  inevitable  that  in  every  age  a  certain  portion 
of  our  recorded  and  traditional  knowledge,  not  being 
continually  suggested  by  the  pursuits  and  inquiries  with 
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which  mankind  are  at  that  time  engrossed,  should 
fall  asleep,  as  it  were,  and  fade  from  the  memory. 
It  voold  be  utterly  lost,  if  the  propositions  or  for- 
mulas, the  results  of  the  previous  experience,  did  not 
remain,  and  continue  to  be  repeated  and  believed 
in,  as  forms  of  words  it  may  be,  but  of  words  that 
once  really  conveyed,  and  are  still  supposed  to  convey, 
a  meaning:  which  meaning,  though  Buspended,  may 
be  historically  traced,  and  when  suggested,  is  reoog- 
oised  by  minds  of  the  necessary  endowments  as  being 
still  matter  of  &ict,  or  truth.  While  the  formulae 
reouun,  the  meaning  may  at  any  time  revive;  and  as 
on  the  one  band  the  formulae  progressively  lose  the 
meaning  they  were  intended  to  convey,  so  on  the 
other,  when  this  forgetfulness  has  reached  its  height 
and  begun  to  produce  consequences  of  obvious  evil, 
minds  arise  which  from  the  contemplation  of  the 
formnlse  rediscover  the  whole  truth,  and  announce  it 
^n  to  mankind,  not  as  a  discovery,  but  as  the 
meaning  of  that  which  they  have  long  been  taught, 
and  still  profess  to  believe. 

Thus  there  is  a  perpetual  oscillation  in  spiritual 
troths,  and  in  spiritual  doctrines  of  any  significance, 
even  when  not  truths.  Their  meaning  is  almost 
always  in  a  process  either  of  being  lost  or  of  being 
recovered;  a  remark  upon  which  all  history  is  a  com- 
ment. Whoever  luis  attended  to  the  history  of  the 
more  serious  convictions  of  mankind — of  the  opinions 
by  which  the  general  conduct  of  their  lives  is,  or  as 
they  conceive  ought  to  he,  more  especially  regulated — 
is  aware  that  while  recognising  verbally  the  very  same 
doctrines,  they  attach  to  them  at  different  periods  a 
greater  or  a  less  quantity,  and  even  a  different  kind, 
of  meaning.  The  words  in  their  original  acceptation 
connoted,  and  the  propositions  expressed,  a  complica- 
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tion  of  outward  facts  and  inward  feelings,  to  different 
portions  of  which  the  general  mind  is  more  parti- 
cularly alive  in  different  generations  of  mankind.  To 
common  minds,  only  that  portion  of  the  meaning  is  in 
each  generation  suggested,  of  which  that  generation 
possesses  the  counterpart  in  its  own  habitual  experi- 
ence. But  the  words  and  propositions  lie  ready,  to 
suggest  to  any  mind  duly  prepared  the  remainder  of 
the  meaning.  Such  individual  minds  are  almost 
always  to  be  found :  and  the  lost  meaning,  revived  by 
them,  again  by  degrees  works  its  way  into  the  general 
mind. 

There  is  scarcely  anything  which  can  materially 
retard  the  arrival  of  this  salutary  reaction,  except  the 
shallow  conceptions  and  incautious  proceedings  of 
mere  logicians.  It  sometimes  happens  that  towards 
the  close  of  the  downward  period,  when  the  words 
have  lost  part  of  their  significance  and  have  not  yet 
begun  to  recover  it,  persons  arise  whose  leading  and 
favourite  idea  is  the  importance  of  clear  conceptions 
and  precise  thought,  and  the  necessity,  therefore,  of 
definite  language.  These  persons,  in  examining  the 
old  formulas,  easily  perceive  that  words  are  used  in 
them  without  a  meaning;  and  if  they  are  not  the 
sort  of  persons  who  are  capable  of  rediscovering  the 
lost  signification,  they  naturally  enough  dismiss  the 
formula,  and  define  the  name  without  Euiy  reference 
to  it.  In  so  doing  they  fasten  down  the  name  to  what 
it  connotes  in  common  use  at  the  time  when  it 
conveys  the  smallest  quantity  of  meaning;  and  intro- 
duce the  practice  of  employing  it,  consistently  and 
uniformly,  according  to  that  connotation.  The  word 
in  this  way  acquires  an  extent  of  denotation  far  beyond 
what  it  bad  before;  it  becomes  extended  to  many 
things  to  which  it  was  previously,  in  appearance 
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capriciously,  refused.  Of  the  propositions  in  which 
it  was  formerly  used,  those  which  were  true  in  virtue 
of  the  foi^tteu  part  of  its  meaning  are  now,  by  the 
clearer  light  which  the  definition  difiluses,  seen  not 
to  be  true  according  to  the  definition ;  which,  however, 
is  the  recognised  and  sufficiently  correct  expression 
of  all  that  is  perceived  to  be  in  the  mind  of  any  one 
by  whom  the  term  is  used  at  the  present  day.  The 
ancient  fonnulas  are  consequently  treated  as  preju- 
dices ;  and  people  are  no  longer  taught,  as  before, 
though  not  to  understand  them,  yet  to  believe  that 
there  is  truth  in  them.  They  no  longer  remain  in 
men's  minds  surrounded  by  respect,  and  ready  at  any 
time  to  surest  their  original  meaning.  The  truths 
which  they  convey  are  not  only,  under  these  circum- 
Btances,  rediscovered  far  more  slowly,  but,  when  re- 
discovered, the  prejudice  with  which  novelties  are 
regarded  is  now,  in  some  degree  at  least,  against  them, 
instead  of  being  on  their  side. 

An  example  may  make  these  remarks  more  intel- 
ligible. In  all  ages,  except  where  moral  speculation 
has  been  silenced  by  outward  compulsion,  or  where 
the  feelings  which  prompt  to  it  have  received  full 
satisfection  from  an  established  faith  unhesitatingly 
acquiesced  in,  one  of  the  subjects  which  have  most 
occupied  the  minds  of  thinking  men  is  the  inquiry, 
What  is  virtue?  or,  What  is  a  virtuous  character? 
Among  the  different  theories  on  the  subject  which 
have,  at  different  times,  grown  up  and  obtained  cur- 
rency, every  one  of  which  reflected  as  in  the  clearest 
mirror  the  express  image  of  the  age  which  gave  it 
birth;  there  was  one,  brought  forth  by  the  latter  half 
of  the  eighteenth  century,  according  to  which  virtue 
consisted  in  a  correct  calculation  of  our  own  personal 
interests,  either  in  this  world  only,  or  also  in  the  next. 
s  2 
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There  probably  had  been  no  era  in  hiBtory,  except  the 
declining  period  of  the  Roman  empire,  in  which  this 
theory  could  have  grown  up  and  made  many  converts. 
It  coald  only  have  originated  in  an  age  essentially 
unheroic.  It  was  a  condition  of  the  existence  of  such 
a  theory,  that  the  only  beneficial  actions  which  people 
in  general  were  much  accustomed  to  see,  or  were 
therefore  much  accustomed  to  praise,  should  be  such 
as  were,  or  at  least  might  without  contradicting 
obvious  facts  be  supposed  to  be,  the  result  of  the 
motive  above  characterized.  Hence  the  words  really 
connoted  no  more  in  common  acceptation,  than  was 
set  down  in  the  definition:  to  which  consequently  no 
objection  lay  on  the  score  of  deviation  from  usage,  if 
the  usage  of  that  age  alone  was  to  be  considered. 

Suppose,  now,  that  the  partisans  of  this  theory 
had  contrived  to  introduce  (as,  to  do  them  justice, 
they  showed  theoiselves  sufficiently  inclined)  a  con- 
sistent and  undeviatiug  use  of  the  term  according  to 
this  definition.  Suppose  that  they  had  succeeded  in 
banishing  the  word  disinterestedness  from  the  lan- 
guage, in  obtmning  the  disuse  of  all  expressions 
attaching  odium  to  selfishness  or  commendatioa  to 
self-sacrifice,  or  which  implied  generosity  or  kindness 
to  be  anything  but  doing  a  benefit  in  order  to  receive 
a  greater  advantage  in  return.  Need  we  say,  that 
this  abrogation  of  the  old  formulas  for  the  sake  of 
preserving  clear  ideas  and  consistency  of  thought, 
would  have  been  an  incalculable  evil?  while  the  very 
inconsistency  incurred  by  the  coexistence  of  the 
formulas  with  philosophical  opinions  which  virtually 
condemned  them  as  absurdities,  operated  as  a 
stimulus  to  the  re-examination  of  the  subject;  and 
thus  the  very  doctrines  originating  in  the  oblivion 
into  which  great  moral  truths  had  fallen,  were  ren- 
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dered  indirectly,  but  powerfoUy,  instrumental  to  the 
reriral  of  those  truths. 

The  doctrine,  therefore,  of  the  Coleridge  school, 
that  the  kmguage  of  any  people  among  whom  cul- 
ture is  of  old  date,  is  a  sacred  deposit,  the  property 
of  all  ages,  and  which  no  ooe  age  should  consider  itself 
empowered  to  alter — is  far  from  being  so  devoid  of 
important  truth  as  it  appears  to  that  class  of  logicians 
who  think  more  of  having  a  clear  tbau  of  having  a 
complete  meaning ;  and  who  perceive  that  every  age 
is  adding  to  the  truths  which  it  1ms  received  from  its 
predecessors,  but  fail  to  see  that  a  counter-process  of 
losing  truths  already  possessed,  is  also  constantly  going 
on,  and  requiring  the  most  sedulous  attention  to  coun- 
teract it.  Language  is  the  depositary  of  the  accumu- 
lated body  of  experieuce  to  which  all  former  ages  have 
contributed  their  part,  and  which  is  the  ii^eritance  of 
■  all  yet  to  come.  We  have  no  right  to  prevent  our- 
selves from  transmitting  to  posterity  a  lai^r  portion 
of  this  inheritance  than  we  may  ourselves  have  pro- 
fited by.  We  continually  have  cause  to  give  up  the 
opinions  of  our  fore&tbers ;  but  to  tamper  with  their 
language,  even  to  the  extent  of  a  word,  is  an  operation 
of  much  greater  responsibility,  and  implies  as  an  in- 
dispensable requisite,  an  accurate  acquaintance  with 
the  history  of  the  particular  word,  and  of  the  opinions 
vhich  in  different  stages  of  its  progress  it  served  to 
express.  To  be  qualified  to  define  the  name,  we  must 
know  all  that  has  ever  been  koown  of  the  properties 
of  the  class  of  objects  which  are,  or  originally  were, 
denoted  by  it.  For  if  we  ^ve  it  a  meaning  according 
to  which  any  proposition  will  be  false  which  philoso- 
phers or  mankind  have  ever  held  to  be  true,  it  is  at 
least  incumbent  upon  us  to  be  sure  that  we  know  all 
which  those,  who  believed  the  proposition,  understood 
by  it. 
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ON  THE  NATURAL  HISTORY  OP  THE  VARIA- 
TIONS IN  THE  MEANING  OF  TERMS. 

$  1.  It  is  not  only  in  the  mode  which  has  now 
been  pointed  out,  namely  by  gradual  inattention  to  a 
portion  of  the  ideas  conveyed,  that  words  in  common 
use  are  Imble  to  shift  their  connotation.  The  truth 
is,  that  the  connotation  of  such  words  is  perpetually 
varying ;  as  might  be  expected  firom  the  manner  in 
which  words  in  common  use  acquire  their  connotation. 
A  technical  term,  invented  for  purposes  of  art  or 
science,  has,  from  the  first,  the  connotation  given  to 
it  by  its  inventor ;  but  a  name  which  is  in  every  one's 
mouth  before  any  one  thinks  of  defining  it,  derives  its 
connotation  only  from  the  circumstances  which  are 
habitually  brought  to  mind  when  it  is  pronounced. 
Among  Uiese  circumstances,  the  properties  common 
to  the  things  denoted  by  the  name,  have  naturally  a 
principal  place;  and  would  have  the  ecAe  place,  if  lan- 
guage were  regulated  by  convention  rather  than  by 
custom  and  accident.  But  besides  these  common 
properties,  which  if  they  exist  are  neceaaarUy  present 
whenever  the  name  is  applied,  any  other  circumstance 
may  casually  be  found  along  with  it,  so  frequently  as 
to  become  associated  with  it  in  the  same  manner,  and 
as  Btron^y,  as  the  conmion  properties  themselves.  In 
proportion  as  this  association  forms  itself,  people  give 
up  using  the  name  in  cases  in  which  those  casual  cir- 
cumstances do  not  exist.  Hiey  prefer  using  some 
other  name*  or  the  same  name  with  some  ai^unct, 
rather  than  employ  an  expression  which  will  necessa- 
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lily  call  up  an  idea  they  do  not  want  to  excite.  The 
circumstance  or^nally  casual,  thus  becomes  re^- 
larly  a  part  of  the  connotation  of  the  word. 

It  is  this  continual  incorporation  of  circumstances 
origioaUy  accidental,  into  the  permanent  signification 
of  words,  which  is  the  cause  that  there  are  so  few 
exact  synonymes.  It  is  this  also  which  renders  the 
dictionary  meaning  of  a  word,  by  universal  remark  so 
imperfect  an  exponent  of  its  real  meaning.  The  dic- 
tiooary  meaning  is  marked  out  in  a  broad,  blunt  way, 
and  probably  includes  all  that  was  originally  necessary 
for  the  correct  employment  of  the  term ;  but  in  pro- 
cess of  time  so  many  collateral  associations  adhere  to 
words,  that  whoever  should  attempt  to  use  them  with 
no  other  guide  than  the  dictionary  would  confound  a 
thousand  nice  distinctions  and  subtle  shades  of  mean- 
ing which  dictionaries  take  no  account  of;  as  we 
notice  in  the  use  of  a  language  in  conversation  or 
writing  by  a  foreigner  not  thoroughly  master  of  it. 
Hie  history  of  a  word,  by  showing  the  causes  which 
determined  its  use,  is  in  these  cases  a  better  guide  to 
its  employment  than  any  definition ;  for  definitions 
can  only  show  its  meaning  at  the  particular  time,  or 
^  most  the  series  of  its  successive  meanings,  but  its 
history  may  show  the  law  by  which  the  succession  was 
produced.  The  word  gentleman,  for  instance,  to  the 
correct  employment  of  which  a  dictionary  would  be 
no  guide,  originally  meant  simply  a  man  of  family. 
From  this  it  came  by  degrees  to  connote  all  such  qua- 
lities or  adventitious  circumstances  as  were  usually 
found  to  belong  to  persons  of  family.  This  considera- 
tion at  once  explains  why  in  one  of  its  vulgar  accep- 
tations it  means  any  one  who  lives  without  labour,  in 
another  without  manual  labour,  and  in  its  more  ele- 
vated signification  it  has  in  every  age  signified  the 
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conduct,  character,  habits,  and  outward  appearance,  in 
whomsoever  found,  which,  according  to  the  ideas  of 
that  age,  belonged  or  were  expected  to  belong  to 
persons  bom  and  educated  in  a  high  social  position. 

It  continually  happens  that  of  two  words,  whose 
dictionary  meanings  are  either  the  same  or  very 
sl^tly  different,  one  will  be  the  proper  word  to  ubc 
in  one  set  of  circumstances,  another  in  another,  with- 
out its  being  possible  to  show  how  the  custom  of  so 
employing  them  originally  grew  up.  The  accident 
that  one  of  the  words  was  used  and  not  the  other  on 
a  particular  occasion  or  in  a  particular  social  circle, 
will  be  sufficient  to  produce  so  strong  an  association 
between  the  word  and  some  speciality  of  drcum- 
stances,  that  mankind  abandon  the  use  of  it  in  any 
other  case,  and  the  speciality  becomes  part  of  its  sig- 
nification. The  tide  of  custom  first  drifts  the  word 
on  the  shore  of  a  particular  meaning,  then  retires  and 
leaves  it  there. 

An  instance  in  point  is  the  remarkable  change 
which,  in  the  English  language  at  least,  has  taken 
place  in  the  signification  of  the  word  loyalty.  That 
word  originally  meant  in  English,  as  it  still  means  in 
the  language  from  whence  it  came,  fair,  open  dealing, 
and  fidelity  to  engagements :  in  that  sense  the  quality 
it  expressed  was  part  of  the  ideal  chivalrous  or 
knightly  character.  By  what  process,  in  England,  the 
term  became  restricted  to  the  single  case  of  fidelity  to 
the  throne,  I  am  not  sufficiently  versed  in  the  history 
of  courtly  language  to  be  able  to  pronounce.  The 
interval  between  a  loyal  chevalier  and  a  loyal  subject 
is  certainly  great.  I  can  only  suppose  that  the  woid 
was,  at  some  period,  the  favourite  term  at  court  to 
express  fidelity  to  the  oath  of  allegiance,  until  at 
length  those  who  wished  to  speak  of  any  other,  and 

D.D.t.zea  by  Google 


VARIATIONS    IN    HBANINQ    OF   TERMS.  265 

as  it  vas  probably  considered,  iaferior  sort  of  fidelity, 
either  did  not  venture  to  use  so  dignified  a  term,  or 
fonod  it  convenient  to  employ  some  other  in  order  to 
aroid  being  misunderstood. 

j  2.  Cases  are  not  unfrequent  in  which  a  circum- 
stance, at  first  casually  incorporated  into  the  connota- 
tion of  a  word  which  origioally  had  no  reference  to  it, 
in  time  wholly  supersedes  the  original  meaning,  and 
becomes  not  merely  a  part  of  the  connotation,  but  the 
whole  of  it.  This  is  exemplified  in  the  word  pagan, 
paganus;  which  originally,  as  its  etymology  imports, 
was  equivalent  to  villager;  the  inhabitant  of  a  pagus, 
or  village.  At  a  particular  era  in  the  extension  of 
Christianity  over  the  Roman  empire,  the  adherents  of 
the  old  rehgion,  and  the  villagers  or  countrj''  people, 
were  nearly  the  same  body  of  individuals,  the  iohar 
bitwts  of  the  towns  having  been  earliest  converted ;  as 
in  onr  own  day  and  at  all  times  the  greater  activity  of 
social  intercourse  renders  them  the  earliest  recipients 
of  new  opinions  and  modes,  while  old  habits  and  pre- 
judices linger  longest  among  the  country  people :  not 
to  mention  that  the  towns  were  more  immediately 
under  the  direct  infiuence  of  the  government,  which 
at  that  time  had  embraced  Christianity.  From  this 
casnal  coincidence,  the  word  pagtmus  carried  with  it, 
and  began  more  and  more  steadily  to  suggest,  the  idea 
of  a  worshipper  of  the  ancient  divinities ;  until  at 
length  it  suggested  that  idea  so  forcibly,  that  people 
who  did  not  desire  to  suggest  the  idea  avoided  using 
ttieword.  But  when  paganus  had  come  to  connote 
heathenism,  the  very  unimportant  circumstance,  with 
reference  to  that  (act,  of  the  place  of  residence,  was 
soon  disregarded  in  the  employment  of  the  word ,  As 
there  was  seldom  any  occasion  for  making  separate 
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assertioD  respecting  heathens  who  lived  ia  the  oountry, 
there  was  no  need  for  a  separate  word  to  denote  them ; 
and  pagan  came  not  only  to  mean  heathen,  but  to 
mean  that  exclasiTely. 

A  case  still  more  familiar  to  most  readers  is  that 
of  the  word  vUlam,  or  vUlein.  This  terra,  as  every- 
body knows,  had  in  the  middle  ages  a  connotaticm  as 
strictly  defined  as  a  word  could  have,  being  the  proper 
legal  designation  for  those  persons  who  were  the  sub- 
jects of  the  least  onerous  form  of  feudal  bondage, 
those  serfs  who  were  adseripti  gleba.  The  scorn  of 
the  semibarbarous  military  aristocracy  for  these  their 
abject  dependants,  rendered  the  act  of  likening  any 
person  to  this  class  of  men  a  mark  of  the  greatest 
contumely:  the  same  BC»m  led  them  to  ascribe  to  the 
same  people  all  manner  of  hateful  qualities,  which 
doubtless  also,  in  the  degrading  situation  in  which 
they  were  held,  were  often  not  unjustly  imputed  to 
them.  These  circumstances  combined  to  attach  to  the 
term  villain,  ideas  of  crime  and  guilt,  in  so  forcible  a 
manner,  that  the  application  of  the  epithet  even  to 
those  to  whom  it  legally  belonged  became  aa  affiont, 
and  was  abstained  from  whenever  no  afiroot  was 
intended.  From  that  time  guilt  was  part  of  the 
connotation;  and  soon  became  the  whole  of  it,  since 
mankind  were  not  prompted  by  any  ui^nt  motive  to 
continue  making  a  distinction  in  their  language 
between  bad  men  of  servile  station  and  bad  men  of 
any  other  rank  in  life. 

These  and  mmilar  instances  in  which  the  original 
signification  of  a  term  is  totally  lost — another  and  an 
entirely  distinct  meaning  being  first  engrafted  upon  the 
former,  and  finally  substituted  for  it — affiird  examples 
of  the  double  movement  which  is  always  taking  place 
in  language :  the  counter-movements,  one  of  Generali- 
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zatioD,  by  which  words  are  perpetually  loMng  portions 
o(  their  connotation  and  becoming  of  lesB  meaning 
and  more  general  acceptation;  the  other  of  Specializa- 
tion, by  which  other,  or  even  these  same  words,  are 
continaally  taking  on  fresh  connotation;  acquiring 
additional  meaning,  by  being  restricted  in  their  em- 
ployment to  a  part  only  of  the  occasions  on  which  they 
might  properly  be  used  before.  This  double  move- 
ment is  of  sufficient  importance  in  the  natural  history 
of  language  (to  which  natural  history,  the  artificial 
modifications  ou^t  always  to  have  some  degree  of 
reference},  to  justify  our  dwelling  for  a  little  longer  on 
Uie  nature  of  the  two-fold  phenomenon,  and  the  causes 
to  which  it  owes  its  existence. 

4  3.  To  begin  with  the  movement  of  generaliza- 
tion. It  is  unnecessary  to  dwell  upon  the  changes  in 
the  meaning  of  names  which  take  place  merely  from 
their  being  used  ignorantly,  by  persons  who,  not 
having  properly  mastered  the  received  connotation 
of  a  word,  apply  it  in  a  looser  and  wider  sense 
than  belongs  to  it.  This,  however,  Ib  a  real  source  of 
alterations  in  the  language;  for  when  a  word,  from 
being  often  employed  in  cases  where  one  of  the  quali- 
ties wliich  it  connotes  does  not  exist,  ceases  to  sug- 
gest that  quality  with  certainty,  then  even  those 
who  are  nnder  no  mistake  as  to  the  proper  meaning 
of  the  word,  prefer  expressing  that  meaning  in  some 
other  way,  and  leave  the  original  word  to  its  fate. 
The  word  'Squire,  as  standing  for  an  owner  of  a  landed 
estate;  Parson,  as  denoting  not  the  rector  of  the 
parish  but  clergymen  in  general;  Artist,  to  denote 
only  a  painter  or  sculptor ;  are  cases  in  point.  Inde- 
peadently,  however,  of  the  generalization  of  names 
through  their  ignorant  misuse,  there  is  a  tendency  in 
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tlie  same  direction,  cooBistently  with  the  most  tho- 
rough knowledge  of  their  meaning;  arising  from  the 
fact,  that  the  number  of  things  known  to  us,  and  of 
which  we  feet  a  desire  to  speak,  multiply  faster  than 
the  names  for  them.  Except  on  subjects  for  which 
there  has  been  constructed  a  scientific  terminology, 
with  which  unscientific  persons  do  not  meddle,  great 
difficulty  is  generally  found  in  bringing  a  new  name 
into  use;  and  independently  of  that  difficulty,  it  is 
natural  to  prefer  giving  to  a  new  object  a  name  which 
at  least  expresses  its  resemblance  to  something  already 
known,  since  by  predicating  of  it  a  name  entirely  new 
we  at  first  couTcy  no  information.  In  this  manner 
the  name  of  a  species  often  becomes  the  name  of  a 
genua ;  as  salU  for  example,  or  oil;  the  former  of  which 
words  originally  denoted  only  the  muriate  of  soda,  the 
latter  as  its  etymology  indicates,  only  oUve  oil;  but 
which  now  denote  large  and  diveraified  classes  of  sub- 
stances resembling  these  in  some  of  their  qualities, 
and  connote  only  those  common  qualities,  instead  of 
the  whole  of  the  distinctive  properties  of  olive  oil  and 
sea  salt.  The  words  glass  and  soap  are  used  by  mo- 
dem chemists  in  a  similar  manner,  to  denote  genera 
of  which  the  substances  vulgarly  so  called  are  single 
species*.  And  it  often  happens,  as  in  those  instances, 
that  the  term  keeps  its  special  signification  in  addition 
to  its  more  general  one,  and  becomes  ambiguous,  that 
is,  two  names  instead  of  one. 

These  changes,  by  which  words  in  ordinaiyuse 


*  "  The  tenn  aikati,  in  its  ori^n&l  sense,  dgnified  thftt  puti- 
cntar  reridaum  vhicli  wu  alone  obUined  by  lixiviatinff  the  tahes  ot 
tiie  pUot  DMned  kali,  bnt  the  word  is  now  so  gsner&lued,  that  it 
denotes  any  body  poooowcd  of  m  certain  number  of  properties.' 
PabuTs  Piarmaeol^ffia,  toI.  i,  p.  68. 
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become  more  and  more  generalized,  and  less  and  less 
espressive,  take  place  in  a  still  greater  degree  with 
the  words  which  express  the  complicated  phenomena 
of  mind  and  society.  Historians,  travellers,  and  in 
general  those  who  speak  or  write  concerning  moral 
and  sodal  phenomena  with  which  they  are  not  fami- 
liarly acqumnted,  are  the  great  agents  in  this  modifi- 
cation of  language-  The  vocabulary  of  all  except 
UDQSually  instructed  persons,  is,  on  such  subjects, 
eminently  scanty.  They  have  a  certMn  small  set  of 
words  to  which  they  are  accustomed,  and  which  they 
employ  to  express  phenomena  the  most  heterogeneous, 
because  they  have  never  sufficiently  analyzed  the  facts 
to  which  those  words  correspond  in  their  own  country, 
to  have  attached  perfectly  definite  ideas  to  the  words. 
The  first  English  conquerors  of  Bengal,  for  example, 
carried  with  them  the  phrase  landed  proprietor  into  a 
country  where  the  rights  of  individuals  over  the  soil 
were  extremely  difierent  in  degree,  and  even  in  nature, 
Irotn  those  recognised  in  England.  Applying  the  term 
with  all  its  English  associations  in  such  a  state  of 
things ;  to  one  who  had  only  a  limited  right  they  gave 
an  absolute  right,  from  another  because  be  had  not 
an  absolute  right  they  took  away  all  right,  drove 
whole  classes  of  men  to  ruin  and  despair,  filled  the 
coontry  with  banditti,  created  a  feeling  that  nothing  was 
Kcare,  and  produced,  with  the  best  intentions,  a  disor- 
ganization of  society  which  had  not  been  produced  in 
that  country  by  the  most  ruthless  of  its  barbarian 
invaders.  Paul  Louis  Courier  might  well  say,  "  Gar- 
dez-nous  de  r^quivoque!"  Yet  the  usage  of  persons 
capable  of  so  gross  a  misapprehension,  determines  the 
meaning  of  language :  and  the  words  they  thus  misuse 
grow  in  generaUty,  until  the  instructed  are  obliged  to 
acquiesce;  and  to  employ  those  words  (first  freeing 
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them  from  vagueness  by  giving  them  a  definite  otmno- 
tation)  as  generic  terms,  subdividing  the  genera  into 
species. 

$  4.  While  the  more  rapid  growth  of  ideas  than 
of  names  thus  creates  a  perpetual  necessity  formaldiig 
the  same  names  serve,  even  if  imperfectly,  on  a 
greater  number  of  occasions;  a  counter-operation  is 
going  on,  by  which  names  become  on  the  contrary 
restricted  to  fewer  occasions,  by  taking  on,  as  it  were, 
additional  connotation,  from  circumstances  not  origi- 
nally included  in  the  meaning,  but  which  have  become 
connected  with  it  in  the  mind  by  some  acddental 
cause.  We  have  seen  above,  in  the  words  pagan  and 
villain,  remarkable  examples  of  the  specialization  of 
the  meaning  of  words  from  casual  associations,  as  well 
as  of  the  generalization  of  it  in  a  new  direction,  which 
often  follows. 

Similar  specializations  are  of  frequent  occuneDce 
in  the  history  even  of  scientific  nomenclature.  "  It 
is  by  no  means  uncommon,"  says  Dr.  Paris,  in  his 
Pharmacologia*,  "  to  find  a  word  which  is  used  to 
express  general  characters  subsequently  become  the 
name  of  a  specific  substance  in  which  such  characters 
are  predominant;  and  we  shall  find  that  some  im- 
portant anomalies  in  nomenclature  may  be  thus  ex- 
plained. The  term  Apvevneoy,  from  Which  the  word 
Arsenic  is  derived,  was  an  ancient  epithet  applied  to 
those  natural  substances  which  possessed  strong  and 
acrimonious  properties,  and  as  the  poisonous  quality 
of  arsenic  was  found  to  be  remarkably  powerfiil,  the 
term  was  especially  applied  to  Orpiment,  the  form  in 
which  this  metal  most  usually  occurred.     So  the  terai 


*  Biilorieal  Iniroduethfi,  fA.  i.,  pp.  66-8. 
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Verbena  (quasi  Herbena)  originally  denoted  all  those 
herbs  that  were  held  sacred  on  account  of  their  being 
employed  in  the  rites  of  sacrifice,  as  we  learn  from 
the  poets;  but  as  one  faerh  was  usually  adopted  upon 
these  occasions,  ^e  word  Verbena  came  to  denote 
that  particiilar  herb  only,  and  it  is  transmitted  to  us 
to  this  day  under  the  same  title,  viz.  Verbena  or 
Vervain,  and  indeed  until  lately  it  enjoyed  the  me- 
dical reputation  which  its  sacred  origin  conferred  upon 
it,  for  it  was  worn  suq)ended  around  the  neck  as  an 
amulet.  Vitriol,  in  the  original  application  of  the 
word,  denoted  any  cryBtalline  body  with  a  certain 
d^ree  of  transparency  {vitrwn);  it  is  hardly  neces- 
sary to  observe  that  the  term  is  now  appropriated  to 
a  particular  species :  in  the  same  manner,  Bark, 
which  is  a  general  term,  is  applied  to  express  one 
genus,  and  by  way  of  eminence,  it  has  the  article  77^e 
prefixed,  as  7%e  bark :  the  same  observation  wHl  apply 
to  the  word  Opium,  which,  in  its  primitive  sense, 
signifies  any  juice  {owor,  Succus),  while  it  now  only 
denotes  one  species,  viz.  that  of  the  poppy.  So, 
again,  Elaterium  was  used  by  Hippocrates  to  signify 
various  internal  applications,  especially  purgatives,  of 
a  violent  and  drastic  nature  (from  the  word  EXavva, 
agib),  moveo,  atimulo),  but  by  succeeding  authors  it 
was  exclusively  applied  to  denote  the  active  matter 
which  subsides  irom  the  juice  of  the  wild  cucumber. 
The  word  Fecula,  again,  originally  meant  to  imply 
any  substance  which  was  derived  by  spontaneous 
subsidence  from  a  liquid  (from  ftex,  the  grounds  or 
settlement  of  any  liquor) ;  afterwards  it  was  apphed 
to  Starch,  which  is  deposited  in  this  manner  by  agi- 
tating the  flour  of  wheat  in  water;  and  lastly,  it  has 
been  applied  to  a  peculiar  vegetable  principle,  which, 
like  starch,  is  insoluble  in  cold,  but  completely  soluble 
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in  boiling  water,  with  which  .it  forms  a  | 
solution.  This  indefinite  meaning  of  the  word  f  tenia 
has  created  numerouB  mistakes  in  pharmaceutic  che- 
mistry; Elaterium,  for  instance,  is  said  to  he  fecvh, 
and,  in  the  original  sense  of  the  word,  it  is  propertjr 
so  called,  inasmuch  as  it  is  procured  from  a  vegetable 
juice  by  spontaneous  subsidence,  but  in  the  limited 
and  modem  acceptation  of  the  term,  it  conveys  an 
erroneous  idea;  for  instead  of  the  active  prindple  of 
the  juice  residing  'va.feeula,  it  is  a  peculiar  proximate 
principle,  am  generis,  to  which' I  have  ventured  to 
bestow  the  name  of  Elatin.  For  the  same  reason, 
much  doubt  and  obscurity  involve  the  meaning  of  the 
word  Extractt  because  it  is  applied  generally  to  any 
substance  obtained  by  the  evaporation  of  a  v^e- 
table  solution,  and  specifically  to  a  peculiar  proximate 
principle,  possessed  of  certain  characters,  by  which  it 
is  distinguished  from  every  other  elementary  body." 

A  generic  term  is  always  liable  to  become  thus 
limited  to  a  single  species,  or  even  individual,  if 
people  have  occasion  to  think  and  speak  of  that  iadi- 
vidual  or  species  much  ofteoer  than  of  anything  else 
which  is  contained  in  the  genus.  Thus,  by  cattle,  a 
stage-coachman  will  understand  horses;  beasts,  in  the 
language  of  agriculturists,  stands  for  oxen;  and  birds, 
with  some  sportsmen,  for  partridges  only.  The  law 
of  language  which  operates  in  these  trivial  instances, 
is  the  very  same  in  conformity  to  which  the  terms 
Seos,  Deus,  and  God,  were  adopted  from  Polytheisoi 
by  Christianity,  to  express  the  single  object  of  its  own 
adoration,  in  lieu  of  the  ancient  and  specially  appro- 
priated name  Jehovah.  Almost  all  the  terminology 
of  the  Christian  Church  is  made  up  of  words  originally 
used  in  a  much.more  general  acceptation:  Ecclesia, 
Assembly;  i5tsAop,Episcopu3, Overseer;  Priest,PKs- 
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byter,  Elder;  Deacon,  Diaconus,  Administrator;  SaerO' 
BMRf,  a  vow  of  allegiance;  Evangelium,  good  tidings : 
and  some  words,  as  Minister,  are  still  used  both  in 
the  general  and  in  the  limited  sense.  It  would  be 
interestii^  to  trace  the  progress  by  which  author,  in 
its  most  iamiliar  sense,  came  to  signify  a  writer,  and 
Tot^T^t,  or  Maker,  a  poet. 

Of  the  incorporation  into  the  meaning  of  a  term, 
of  circumstances  accidentally  connected  with  it  at 
some  particular  period,  as  in  the  case  of  Pagan,  in- 
stances  might  easily  be  multipUed.  Physician  iif,vvtKot, 
or  naturalist)  became,  in  England  at  least,  synony- 
fflons  with  a  healer  of  diseases,  because  until  a  com- 
paratively late  period  medical  practitioners  were  the 
only  naturalists.  Clere,  or  Clericus,  a  scholar,  came 
to  signify  an  ecclesiastic,  because  the  clei^  were  for 
many  centuries  the  only  scholars. 

Of  all  ideas,  however,  the  most  hable  to  cUng  by 
association  to  anything  with  which  they  have  ever 
been  connected  by  proximity,  are  those  of  our  plea- 
sures and  pains,  or  of  the  things  which  we  habitually 
contemplate  as  sources  of  our  pleasures  or  pains. 
The  additional  connotation,  therefore,  which  a  word 
soGoest  and  most  readily  takes  on,  is  that  of  agree- 
ableness  or  painfiilnesB,  in  their  various  kinds  and 
d^rees:  of  being  a  good  or  a  bad  thing;  desirable 
or  to  be  avoided;  an  object  of  hatred,  of  dread,  of 
contempt,  admiration,  hope,  or  love.  Accordingly 
there  is  hardly  a  single  name,  expressive  of  any 
moral  or  social  fact  calculated  to  call  forth  strong 
afiections  either  of  a  favourable  or  of  a  hostile  oatiire, 
which  does  not  carry  with  it  decidedly  and  irre- 
sistibly a  connotation  of  those  strong  affections,  or, 
at  the  least,  of  approbation  or  censure ;  insomuch 
that  to  employ  those   names    in   conjunction  with 
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others  by  which  the  contrary  sentiments  were  ex- 
pressed, would  produce  the  effect  of  a  paradox,  or 
even  a  contradiction  in  terms.  The  baneful  influence 
of  the  connotation  thus  acquired,  on  our  reasoniiigs 
and  habits  of  thought,  has  been  well  pomted  oat 
on  many  occasions  by  Bentham.  It  gives  rise  to 
the  fallacy  of  "  question-begging  names."  The  very 
property  which  we  are  inquiring  whether  a  thing  pos- 
sesses or  not,  has  become  so  associated  with  the  name 
of  the  thing  as  to  be  part  of  its  meaning,  insoinac^ 
that  by  merely  uttering  the  name  we  assume  the 
point  which  was  to  be  made  out:  one  of  the  most 
frequent  sources  of  apparently  self-evident  propo- 
sitions. 

There  is  still  another  mode  in  which  the  meaning 
of  a  name  is  apt  to  be  specialized,  sufficiently  frequent 
to  be  worthy  of  being  pointed  out.  We  have  often 
the  choice  between  a  more  and  a  less  general  name 
for  designating  an  object,  either  of  them  suffidoitly 
answering  the  purpose  of  distinction.  Thus  we  may 
say  either  that  dog,  or  that  animal;  in  many  cases, 
that  creature,  or  that  object,  would  be  sufficient.  Now 
there  is,  in  many  cases  of  frequent  occurrence,  a  ten- 
dency, which  grows  as  civilization  advances,,  to  adopt 
the  practice  of  designating  things  by  the  most  general 
words  which  with  all  the  aids  of  context  and  gesture 
will  suffice  to  point  them  out.  Natural  good  taste, 
and  still  more  the  conventional  quality  which  usorps 
its  name,  consist  to  a  great  degree  in  keeping  some 
aspects  of  things  as  much  as  possible  out  of  sight; 
speaking  of  disagreeable  things  with  the  leist  pos- 
sible suggestion  of  their  disagreeable  details,  and  of 
agreeable  things  with  as  little  obtrusion  as  possible 
of  the  mere  mechanism  of  their  production,  which, 
except  in  our  scientific  observations,  is  not  what 
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interests  us  in  them,  and  the  close  contemplaticni  of 
which  generally  dinuDishes  their  charm  to  the  ima- 
ginatioD.  The  practice  thus  grows  up  among  culti- 
vated people,  of  speaking  of  common  thii^  in  a  way 
much  less  literal  and  definite  than  is  the  custom  of 
the  rulgar;  in  a  way  which  indicates  the  thing  meant, 
with  the  iaintest  [tossible  su^;estion  of  its  charac- 
teristic qualities;  and  the  mere  words  used  would 
often  not  suffice  to  convey  the  meaning,  unless  there 
were  something  in  the  accompanying  circumstances 
to  assist  in  exciting  the  idea.  The  vulgar,  meanwhile, 
continue  to  use  the  appropriate,  peculiar,  and,  if 
sooitific  fitness  were  the  only  thing  to  be  considered, 
the  best  phraseology,  because  unambiguous;  while, 
for  purposes  of  refinement,  ambiguity  is  oftoi  the  very 
qnaUty  desired. 

Now  this  practice  of  using  more  general  terms 
where  specific  ones  might  have  been  employed,  is  con- 
stantly spoiling  the  general  terms  by  rendering  them 
specific.  They  become  the  terms  particularly  associ- 
ated with  the  very  specialities  of  meaning  which  it 
was  desired  not  to  suggest.  A  ridiculous  instance  is 
the  anecdote  of  a  lady  of  the  court  of  Louis  XIV., 
who  h  aving  stated  to  her  confessor  that  she  felt 
esteem  for  a  certain  cavalier,  (this  being,  it  seems,  the 
phrase  of  the  day  to  express  a  meaning  which  persons 
usually  prefer  to  convey  by  a  circumlocution,)  was 
asked .  by  the  priest,  "  Combien  de  fois  vous  a-t-il 
estim^?"  which  story,  whether  true  or  invented, 
got  into  circulation,  and  led  to  the  abandonmrait 
of  the  phrase  in.  that  peculiar  sense.  If  it  had 
not  been  abandoned  in  that  sense,  it  would  soon 
have  been  discarded  in  any  other  sense ;  and  finally, 
perhaps,  lost  altogether,  because  when  confined  to 
that   particular  meaning,  it    would  no  longer  have 
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had  the  iadistinctnesB  wluch  formed  its  recommenda- 
tion. Many  terms,  in  many  difierent  langu^es, 
which  ori^nally  had  a  more  general  meaning,  have 
been  unfitted  for  other  uses  by  acquiring  this  very 
connotation.  And  a  vast  variety  of  other  words, 
without  any  relation  to  that  peculiar  subject,  have  one 
after  another  fallen  into  disuse  ex(%pt  among  the 
coarse  and  uncultivated,  because  they  had  come  to 
connote  too  directly  and  unequivocally  something 
which  people  did  not  like  to  have  brought  very  dis- 
tinctly before  their  ima^atioo. 

Without  any  further  multipUcation  of  examples  to 
illustrate  the  changes  which  usage  is  continually 
making  in  the  signification  of  terms,  I  shall  add,  as  a 
practical  rule,  that  the  logician,  not  being  able  to  pre- 
vent such  transformations,  should  submit  to  them  with 
a  good  grace  when  they  are  irrevocably  effected,  and  if 
a  definition  is  necessary,  define  the  word  according  to 
its  new  meaning;  retaining  the  former  as  a  second  sig- 
nification, if  it  is  needed,  and  if  there  be  any  chance 
of  being  able  to  preserve  it  either  in  the  language  of 
philosophy  or  in  common  use.  Lo^cians  cannot 
make  the  meaning  of  any  but  scientific  terms :  that 
of  all  other  words  is  made  by  the  collective  human 
race.  But  logicians  can  ascertain  clearly  what  it  is 
which,  working  obscurely,  has  guided  the  general  mind 
to  a  particular  employment  of  a  name ;  and  when 
they  have  found  this,  they  can  dothe  it  in  such  dis- 
tinct and  permanent  terms,  that  mankind  shall  see  the 
meaning  which  before  they  only  felt,  and  shaU  ix^ 
suffer  it  to  be  afterwards  forgotten  or  misapprebended. 
And  this  is  a  power  not  lower  in  dignity,  and  for  less 
liable  to  fdjuse,  than  the  chimerical  one  of  domineer- 
ing over  language. 
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THE  PRINCIPLES  OF  A  PHILOSOPHICAL  LAN- 
GUAGE FURTHER  CONSIDERED. 

$  I .  We  have,  thus  far,  coQBidered  only  one  of  the 
requisites  of  a  language  adapted  for  the  investigation 
of  truth ;  that  its  terms  shall  each  of  them  convey  a 
determinate  and  unmistakeable  meaning.  There  are, 
however,  as  we  have  already  remarked,  other  requi- 
sites; some  of  them  important  only  in  the  second 
degree,  hut  one  which  is  fundamental,  and  barely 
yields  in  point  of  importance,  if  it  yields  at  all,  to  the 
quahty  which  we  have  already  discussed  at  so  much 
length.  That  the  language  may  be  fitted  for  its  pur- 
poses, not  only  should  every  word  perfectly  express  its 
meaning,  but  there  should  be  no  important  meaning 
without  its  word.  Whatever  we  have  occasion  to 
think  of  often,  and  for  scientific  purposes,  ought  to 
have  a  name  appropriated  to  it. 

This  requisite  of  philosophical  language  may  be 
considered  under  three  different  heads;  that  number  of 
separate  conditions  being  involved  in  it. 

^  2,  First ;  there  ought  to  be  all  such  names,  as 
are  needful  for  making  such  a  record  of  individual 
observations  that  the  words  of  the  record  shall  exactly 
•show  what  fact  it  is  which  has  been  observed.  In 
other  words,  there  must  be  an  accurate  Descriptive 
Terminology. 

The  only  things  which  we  can  observe  directly 
being  our  own  sensations,  or  other  feelings,  a  com- 
plete descriptive  language  would  .be  one  in   which 
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there  should  be  a  name  for  every  variety  of  elementary 
senBation  or  feeling.  Combinations  of  seiuatioos  or 
feelings  may  always  be  described,  if  we  have  a  name 
for  each  of  the  elementary  feelings  which  compose 
them  ;  bat  brevity  of  description,  as  well  as  clearness 
(which  often  depends  very  mnch  upon  brevity,)  is 
greatly  promoted  by  giving  distinctive  names  not  to 
the  elements  alone,  but  also  to  all  combinations  which 
are  of  Jrequeat  recurrence.  On  this  occasion  I  cao- 
not  do  better  than  quote  from  Mr.  Whewell  some  of 
the  excellent  remarks  which  he  has  made  on  this 
important  branch  of  our  subject. 

"  The  meaning"  (says  he*)  '*  of  [descriptive]  tech- 
nical terms,  can  be  fixed  in  the  first  instance  only 
by  convention,  and  can  be  made  intelligible  only  by 
presenting  to  the  senses  that  which  the  terms  are  to 
signify.  The  knowledge  of  a  colour  by  its  name  can 
only  be  taught  through  the  eye.  No  description  can 
convey  to  a  hearer  what  we  mean  by  apple-green  or 
French-grey.  It  might,  perhaps,  be  supposed  that, 
in  the  first  example,  the  term  apple,  referring  to  so 
Immiliar  an  object,  sufficiently  suggests  the  colour 
intended.  But  it  may  ea^y  be  seen  that  this  is  not 
true;  for  apples  are  of  many  diferent  hues  of  green, 
and  it  is  only  by  a  conventional  selection  that  we  can 
appropriate  the  term  to  one  special  shade.  When 
this  appropriation  is  once  made,  the  term  refers  to  the 
semation,  and  not  to  the  parts  of  the  term ;  for  these 
enter  into  the  compound  merely  as  a  help  to  the 
memory,  whether  the  suggestion  be  a  natural  con- 
nexion as  in  '  apple-^reen,*  or  a  casual  one  as  in 
'  French  grey.'  In  order  to  derive  due  advantage 
from  technical  terms  of  this  kind,  they  must  be  asso- 
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dated  immediately  with  the  perception  to  which  they 
bdong ;  and  not  connet^ed  with  it  throagh  the  vague 
usages  of  common  language.  The  memory  must 
retain  the  sensation ;  and  the  technical  word  must  be 
understood  as  directly  as  the  most  familiar  word,  and 
DKve  distinctly.  When  we  find  such  terms  as  tin- 
white  fsr  pmchbeck-browHy  the  metallic  colour  so 
denoted  ought  to  start  up  in  our  mranory  without 
delay  or  search. 

"  This,  which  it  is  most  important  to  recollect  with 
re^>ect  to  the  simpler  properties  of  bodies,  as  colour 
and  form,  is  no  less  true  with  respect  to  more  com- 
pound notions.  In  all  cases  the  term  is  fixed  to  a 
peculiar  meaning  by  convention  ;  and  the  student,  in 
order  to  use  the  word,  must  be  completely  &mihar 
with  the  convention,  so  that  he  has  no  need  to  frame 
conjectures  from  the  word  itself.  Such  conjectures 
would  always  be  insecure,  and  often  erroneous.  Thus 
the  term  papilionaeetnu  applied  to  a  flower  ia  employed 
to  indicate,  not  only  a  resemblance  to  a  butterfly,  but 
a  resemblance  arising  from  five  petals  of  a  certain 
peculiar  shape  and  arrangement;  and  even  if  the 
resemblance  were  much  stronger  than  it  is  in  such 
cases,  yet  if  it  were  produced  in  a  di&rent  way,  as, 
for  example,  by  one  petal,  or  two  only,  instead  of  a 
'standard,'  two  'wings,'  and  a  'keel'  consisting  of 
two  parts  more  or  less  united  into  one,  we  should 
no  longer  be  justified  in  speaking  of  it  as  a  '  papilio- 
naceous' flower. " 

When,  however,  the  thing  named  is,  as  in  this  last 
case,  a  combination  of  simple  sensations,  it  is  not 
necessary  in  order  to  learn  the  meaning  of  the  word, 
tbtt  the  student  should  refer  back  to  the  sensations 
themselves;  it  may  be  communicated  to  him  through 
the  medium  of  other  words ;  the  terms,  in  short,  may 
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be  defined.  But  the  names  of  elementary  sensatioDs,  or 
elementary  feelings  of  any  sort,  cannot  be  defined;  nor 
is  there  any  means  of  making  their  signification  known 
but  by  making  the  learner  experience  the  sensation,  or 
referring  him,  through  some  known  mark,  to  his  re- 
membrance of  having  experienced  it  before.  Hence  it 
is  only  the  impressions  on  the  outward  senses,  or  those 
inward  feelings  which  are  connected  in  a  very  obvious 
and  uniform  manner  with  outward  objects,  that  are 
really  susceptible  of  an  exact  descriptive  language. 
The  countless  variety  of  sensations  which  arise,  for 
instance,  from  disease,  or  from  peculiar  pfajrsiolo^cal 
states,  it  would  be  in  vain  to  attempt  to  name;  for  as 
no  one  can  judge  whether  the  sensation  I  have  is  the 
same  with  his,  the  name  may  not  have,  to  us  two,  any 
community  of  meaning.  The  same  may  be  said,  to  a 
considerable  extent,  of  purely  mental  feelings.  But 
in  some  of  the  sciences  which  are  conversant  with 
external  objects,  it  is  scarcely  possible  to  surpass  the 
perfection  to  which  this  quality  of  a  philosophical 
language  has  been  carried. 

"The  formation"  (continues  Mr.  Whewell*)  "of 
an  exact  and  extensive  descriptive  language  for  botany 
has  been  executed  with  a  degree  of  skill  and  felicity, 
which,  before  it  was  attained,  could  hardly  have  been 
dreamt  of  as  attainable.  Every  part  of  a  plant  has 
been  named;  and  the  form  of  every  part,  even  the 
most  minute,  has  had  a  lai^  assemblage  of  descriptive 
terms  appropriated  to  it,  by  means  of  which  the  bota- 
nist can  convey  and  receive  knowledge  of  form  and 
structure,  as  exactly  as  if  each  minute  part  were  pre- 
sented to  him  vastly  magnified.  This  acquisition  was 
part  of  the  Linnsean  reform.  ...     '  Toumefort,'  says 
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DecaodoUe,  '  appears  to  have  been  the  first  who 
really  perceived  the  utility  of  fixing  the  sense  of  terms 
in  BQch  a  way  as  always  to  employ  the  same  word  in 
tbe  same  sense,  and  always  to  express  the  same  idea 
by  the  same  word;  but  it  was  Linnaeus  who  really 
created  and  fixed  this  botanical  Iang;uage,  and  this  is 
his  ^rest  claim  to  glory,  for  by  this  fixation  of  lan- 
guage he  has  shed  clearness  and  precision  over  all  parts 
of  the  science.' 

"It  is  not  necessEwy  here  to  give  any  detailed 
accomit  of  the  terms  of  botany.  The  fundamental 
ones  have  been  gradaally  introduced,  as  the  parts  of 
plants  were  more  carefully  and  minutely  examined. 
Hius  the  flower  was  necessarily  distinguished  into 
the  calyx,  the  corolla,  the  atajnens,  and  the  pistils; 
the  sections  of  the  corolla  were  termed  petals  by 
Cohimna;  those  of  the  calyx  were  called  sepals  by 
Necker.  Sometimes  terms  of  greater  generality  were 
devised;  as  perianth  to  include  tbe  calyx  and  corolla, 
whether  one  or  both  of  these  were  present ;  pericarp, 
for  the  part  inclosing  tbe  grun,  of  whatever  kind  it 
be,  fruit,  nut,  pod,  &c.  And  it  may  easily  be  imagined 
that  descriptive  terras  may,  by  definition  and  combi- 
nation, become  very  numerous  and  distinct.  Thus 
leaves  may  be  called  pinnaiifid,  pmnatipartite,  pin- 
nattteet,  pinnatilobate,  palmatifid,  palmatipartite.  Sec., 
and  each  of  these  words  designates  different  combi- 
nations of  the  modes  and  extent  of  the  divisions  of 
the  leaf  with  the  divisions  of  its  outline.  In  some 
cases,  arbitrary  numerical  relations  are  introduced 
into  the  definition :  thus,  a  leaf  is  called  bilobate, 
when  it  is  divided  into  two  parts  by  a  notch ;  hut  if 
the  notch  go  to  the  middle  of  its  length,  it  is  hi^d ; 
if  it  go  near  the  base  of  the  leaf,  it  is  bipartite;  if  to 
the  base,  it  is  bisect.    Thus,  too,  a  pod  of  a  cnicife- 
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rous  plant  is  a  riUea,  if  it  is  four  times  as  long  as  it  is 
broad,  but  if  it  be  shorter  than  this  it  is  a  aUiaUa. 
Such  terms  bdi^  e^blished,  the  form  of  the  very 
complex  leaf  or  frond  of  a  fern*  is  exactly  conveyed 
by  the  following  phrase :  — ■'  fronds  rigid  pinnate, 
pinnae  recurved  subunilateral  pinnatifid,  the  segments 
linear  undivided  or  bifid  spinuloso-serrate.* 

"  Other  characters,  as  well  as  form,  are  conveyed 
with  the  like  precision:  Colour  by  means  of  a  dassi- 
fied  scale  of  colours.  .  .  .  This  was  done  with  most 
precision  by  Werner,  and  his  scale  of  colours  is  still 
the  most  usual  standard  of  naturalists.  Werner  also 
introduced  a  more  exact  terminology  with  r^aid  to 
other  characters  which  are  important  in  minerah^, 
as  lustre,  hardness.  But  Mobs  improved  upon  this 
step  by  giving  a  numerical  scale  of  hardness,  in 
which  talc  is  1,  gypsum  2,  calc  spar  3,  and  so  on. 
.  .  .  Some  properties,  as  specific  gravity,  by  their 
definition  give  at  once  a  numerical  measure;  and 
others,  as  crystalline  form,  require  a  very  consider- 
able array  of  mathematical  calculation  and  reasonii^, 
to  point  out  their  relations  and  gradations." 

$  3.  Thus  fer  of  Descriptive  Terminology,  or  of 
the  language  requisite  for  placing  upon  record  our 
observation  of  individual  instances.  But  when  we 
proceed  from  this  to  Induction,  or  rather  to  that 
con^iarison  of  observed  instances  which  is  the  pre- 
paratory step  towards  it,  we  stand  in  need  of  an 
additional  and  a  different  sort  of  general  names. 

Whenever,  for  purposes  of  Induction,  we  find  it 
necessary  to  introduce  (inMr.Whewell's  phraseology) 
some  new  general  conception ;  that  is,  whenever  the 
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comparison  of  a  set  of  pheoomena  leads  to  the  recog- 
nition in  them  of  some  commoD  circomstaiice,  which, 
oar  atteotion  not  having  been  directed  to  it  on  any 
former  occasion,  is  to  us  a  new  phenomenon;  it  is  of 
importance  that  this  new  conception,  or  this  new 
result  of  abstraction,  should  have  a  name  appropriated 
to  it;  especially  if  the  circomstaoce  it  involves  be  one 
which  leads  to  many  consequences,  or  which  is  likely 
to  be  found  also  in  oth^  classes  of  phenomena.  No 
doiU)t,  in  most  cases  of  the  kind,  the  meaning  m^bt 
be  conveyed  by  joioing  together  several  words  already 
in  use.  But  when  a  thing  has  to  be  often  spoken  of, 
there  are  more  reasons  than  the  saving  of  time  and 
space,  for  speaking  of  it  in  the  most  condse  manner 
possible.  What  darkness  would  he  spread  over  geo- 
metrical demonstration,  if  wherever  the  word  circle  is 
used,  the  definition  of  a  cirde  were  inserted  instead 
of  it.  In  mathematics  and  its  applications,  where 
the  nature  of  the  processes  demands  that  the  atten- 
tion should  be  strongly  concentrated,  but  does  not 
require  that  it  should  be  widely  difibsed,  the  import- 
ance of  concentration  also  in  the  expressions  has 
always  been  duly  felt;  and  a  mathematician  no  sooner 
finds  that  he  shall  often  have  occasion  to  speak  of  the 
same  two  things  togetlier,  than  he  at  once  creates  a  term 
to  express  them  whenever  combined:  just  as,  in  his 

algebraical  operations,  he  substitutes  for  (o"  +  6")  q. 

orfor?+-+3  +  &c.,  the  single  letter  P,  Q,orS; 
bed 

not  solely  to  shorten  his  symbolical  expressions,  but 
to  simplify  the  purely  intellectual  part  of  his  opera- 
tions, by  enabling  the  mind  to  give  its  exclusive 
attention  to  the  relation  between  the  quantity  S  and 
the  other  quantities  which  enter  into  the  equation, 
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without  being  distracted  by  thinking  unnecessarily  of 
the  parts  of  which  S  is  itself  composed. 

But  there  is  another  reason,  in  addition  to  that  of 
promoting  perspicuity,  for  ^viog  a  brief  and  compact 
name  to  each  of  the  more  considerable  results  of  ab- 
straction which  are  obtained  in  the  course  of  our 
intellectual  phenomena.  By  naming  them,  we  fix  our 
attention  upon  them ;  we  keep  them  more  constantly 
before  the  mind.  The  nam€s  are  remembered,  and 
being  remembered,  suggest  their  definition;  while  if 
instead  of  specific  and  characteristic  names,  the  meaning 
had  been  expressed  by  putting  together  a  number  of 
other  names,  that  particular  combination  of  words 
already  in  common  use  for  other  purposes  would  have 
had  nothing  to  make  itself  remembered  by.  If  we 
want  to  render  a  particular  combination  of  ideas 
permanent  in  the  mind,  there  is  nothing  which 
clenches  it  like  a  name  specially  devoted  to  express 
it.  If  mathematicians  had  been  obliged  to  speak  of 
"  that  to  which  a  quantity,  in  increasing  or  (Uminishing, 
is  always  approaching  nearer,  so  that  the  di^rence 
becomes  less  than  any  assignable  quantity,  but  to 
which  it  never  becomes  exactly  equal,"  instead  of 
expressing  all  this  by  the  simple  phrase,  "  the  limit  of 
a  quantity,"  we  should  probably  have  lot^  remained 
without  most  of  the  important  truths  which  have 
been  discovered  by  means  of  the  relation  between 
quantities  of  various  kinds  and  their  limits.  If 
instead  of  speaking  of  momentum,  it  had  been  necessary 
to  say  "  the  product  of  the  number  of  units  of  velo- 
city in  the  velocity  by  the  number  of  units  of  mass  in 
the  mass,**  many  of  the  dynamical  truths  now  appre- 
hended by  means  of  this  complex  idea,  would  probably 
have  escaped  notice  for  want  of  recalling  the  idea 
itself  with  sufficient  readiness  and  familiarity.  And  on 
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subjects  lees  remote  rrom  the  topics  of  popular  dis' 
cossioD,  whoever  .wishes  to  draw  attention  to  some 
Dew  or  unfamiliar  distinction  among  things,  wUl  find 
no  way  so  sure  as  to  invent  or  select  suitable  names 
for  the  express  purpose  of  marking  it. 

A  Tolome  devoted  to  explaining  what  civilization 
is  and  is  not,  does  not  raise  so  vivid  a  conception  of 
it  as  the  single  expression,  that  Civilization  is  a  dif- 
ferent thing  from  Cultivation;  the  compactness  of  that 
brief  designation  for  the  contrasted  quality  being  an 
equivalent  for  a  long  discussion.  So,  if  we  would 
impress  forcibly  upon  the  understanding  and  memory 
the  distinction  between  what  a  representative  govern- 
ment should  be  and  what  it  often  is,  we  cannot  more 
effectually  do  so  than  by  saying  that  Representation  is 
not  Delegation.  Dr.  Chalmers,  in  order  to  distii^;ubh 
his  scheme  of  clerical  superintendence  of  a  parish  from 
the  mere  keeping  a  church  open  which  people  might 
come  to  or  not  as  they  spontaneously  chose,  called  very 
expressively  the  former  the  "  aggressive"  system,  the 
latter  the  "attractive."  When  the  earlier  electricians 
found  that  there  were  two  different  kinds  of  electrical 
exdtement,  they  soon  made  the  world  familiar  with 
them  by  giving  them  the  names  of  positive  and  negative, 
vitreous  and  resinous.  Hardly  any  original  thoughts 
OQ  mental  or  social  subjects  ever  make  their  way 
among  mankind,  or  assume  their  proper  importance 
in  the  minds  even  of  their  inventors,  until  aptly 
selected  words  or  phrases  have  as  it  were  nuled  them 
down  and  held  them  fast. 

^  4.  Of  the  three  essential  parts  of  a  philosophical 
language,  we  have  now  mentioned  two:  a  terminolc^ 
suited  for  describing  with   precision  the  individual 
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facts  observed;  and  a  name  for  every  commoD  pro- 
perty of  any  importance  or  interest,  which  we  detect 
by  comparing  those  facts:  iDclading  (as  the  concretes 
corresponding  to  those  abstract  terms)  names  for  the 
classes  which  we  artificially  construct  in  virtue  of  those 
properties,  or  as  many  of  them,  at  least,  as  we  hare 
frequent  occasion  to  predicate  anything  of. 

But  there  is  a  sort  of  classes,  for  the  recognition 
of  which  no  such  elaborate  process  is  necessary ;  be- 
cause each  of  them  is  marked  out  from  all  others  not 
by  some  one  property,  the  detection  of  which  may 
depend  upon  a  difficult  act  of  abstraction,  but  by  its 
properUes  generally.  I  mean,  the  Kinds  of  things,  ia 
the  sense  which,  in  this  treatise,  has  been  systemati- 
cally attached  to  that  term.  By  a  Kind,  it  will  be 
remembered,  we  mean  one  of  those  claraea  which  are 
distinguished  from  all  others  not  by  one  or  a  few 
definite  properties,  but  by  an  unknown  multitude  of 
them;  the  combination  of  properties  on  which  the 
class  is  grounded,  being  a  mere  index  to  an  indefinite 
number  of  other  distinctive  attributes.  The  dass 
horse  is  a  Kind,  because  the  things  which  agree  in 
possessing  the  characters  by  which  we  recognise  a 
horse,  agree  in  a  great  number  of  other  properties 
as  we  know,  and,  it  cannot  be  doubted,  in  many  more 
than  we  know.  Animal,  again,  is  a  Kind,  because  no 
definition  that  f^uld  be  given  of  the  name  animal 
could  either  exhaust  the  properties  common  to  aU 
animals,  nor  supply  premisses  from  whidi  the  re* 
mainder  of  those  properties  could  be  inferred.  But  a 
combination  of  properties  which  does  not  give  evidence 
of  the  existence  of  any  other  independent  peculiarities, 
does  not  constitute  a  Kind.  White  horse,  therefore, 
is  not  a  Kind ;  because  horses  which  agree  in  white- 
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ness,  do  not  agree  in  anything  else,  except  in  the 
qudities  common  to  all  horses,  and  in  whaterer  may 
be  the  causes  or  e&cts  of  that  particular  colour. 

On  the  principle  that  there  should  be  a  name  for 
everything  which  we  have  frequent  occasion  to  make 
assertions  aboQt,  there  ought  evidently  to  be  a  name 
for  every  Kind ;  for  as  it  is  the  very  nature  of  a  Kind 
that  the  individuals  composing  it  have  an  indefinite 
multitude  of  properties  in  common,  it  follows  that,  if 
not  with  our  present  knowledge,  yet  with  that  which 
we  may  hereafter  acquire,  the  Kind  is  a  subject  to 
which  there  will  have  to  be  applied  many  predicates. 
The  third  component  element  of  a  philosophical  lan- 
guage, therefore,  is  that  there  shall  be  a  name  for 
every  Kind.  In  other  words,  there  must  not  only  be  a 
terminology  but  also  a  nomenclature. 

The  words  Nomenclature  and  Terminology  are 
employed  by  most  authors  almost  indiscriminately; 
Mr.  Whewell  being,  as  far  as  I  am  aware,  the  first 
writer  who  has  regularly  assigned  to  the  two  words 
di&rent  meanings.  The  distinction  however  which 
he  has  drawn  between  them  bdi^  a  real  and  an 
■mpcHtant  one,  his  example  is  likely  to  be  followed; 
aad  (as  is  apt  to  be  the  case  when  such  innovations 
in  language  are  felicitously  made)  a  vague  sense  of 
the  dtGtinction  is  found  to  have  influenced  the  employ- 
meot  of  the  terms  in  common  practice,  before  the  expe- 
diency had  been  pointed  out  of  discriminating  them 
philosophically.  Every  one  would  say  that  the  reform 
^ected  by  Lavoisier  and  Guyton-Morveau  in  the 
language  of  chemistiy  consisted  in  the  introduction 
of  a  new  nomendature,  not  of  a  new  terminology. 
LineaTi  lanceolate,  oval,  or  oblong,  serrated,  dentate, 
ot  crenate  leaves,  are  expressions  forming  part  of  the 
teroiinology  of  botany,  while  the  names  "  Viola  odo- 
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rata,"  aod  "  Ulex  europaeus,"  belong  to  its  nomen- 
clature. 

A  nomenclature  may  be  defined,  the  collection  of 
the  names  of  all  the  Kinds  with  which  any  branch  of 
knowledge  is  conversant,  or  more  properly,  of  all  the 
lowest  Kinds,  or  infitna  species,  those  which  may  be 
subdivided  indeed,  but  not  into  Kinds,  and  which 
generally,  accord  with  what  in  natural  history  are 
termed  simply  species.  Science  possesses  two  splendid 
examples  of  a  systematic  nomenclature ;  that  of 
plants  and  animals,  constructed  by  Linnieua  and  bis 
successors,  and  that  of  chemistry,  which  we  owe  to 
the  illustrious  group  of  chemists  who  flourished  in 
France  towards  the  close  of  the  eighteenth  century. 
In  these  two  departments,  not  only  has  every  knovm 
species,  or  lowest  Kind,  a  name  assigned  to  it,  bat 
when  new  lowest  Kinds  are  discovered,  names  are  at 
once  ^ven  to  them  upon  an  imifonn  principle.  Id 
other  sciences  the  nomenclature  is  not  at  present  con- 
stnicted  upon  any  system,  either  because  the  species 
to  be  named  are  not  numerous  enough  to  require  one, 
(as  in  geometry  for  example) ,  or  because  no  one  has 
yet  suggested  a  suitable  principle  for  such  a  system, 
as  in  mineralogy;  in  which  the  want  of  a  scientifically 
constructed  nomenclature  is  now  the  principal  cause 
which  retards  the  progress  of  the  science. 

4  5.  A  word  which  carries  on  its  face  that  it 
belongs  to  a  nomenclature,  seems  at  first  sig^t  to 
differ  from  other  concrete  general  names  in  this — 
that  its  meaning  does  not  reside  in  its  connotation,  io 
the  attributes  implied  in  it,  but  in  its  denotation,  that 
is,  in  the  [Kirtlcular  group  of  things  which  it  is  ap- 
pointed to  designate ;  and  cannot,  therefore,  be  un- 
folded by  means  of  a  definition,  but  must  be  made 
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known  in  another  way.  Mr.  ■  Whewell  seems  to 
iocUae  to  this  opinioD,  which,  however,  appears  to  me 
erroaeous.  Words  beloDging  to  a  nomenclature  differ, 
I  conceive,  frora  other  words  mainly  in  this,  that 
besides  the  ordinary  coDnotatioo,  they  have  a  pecutiar 
one  of  their  own :  besides  connoting  certain  attributes, 
they  also  connote  that  those  attributes  are  distinctive 
of  a  Kind.  The  term  "  peroxide  of  iron,"  for  example, 
belonging  by  its  form  to  the  systematic  nomenclature 
of  chemistry,  bears  upon  its  face  that  it  is  the  name 
of  a  peculiar  Kind  of  substance.  It  moreover  con- 
notes, like  the  name  of  any  other  class,  some  portion 
of  the  properties  common  to  the  class ;  in  this  in- 
stance the  property  of  being  a  compound  of  iron  and 
the  largest  dose  of  oxygen  with  which  iron  will  com- 
bine. These  two  things,  the  fact  of  being  such  a  com- 
pound, and  the  fact  of  being  a  Kind,  constitute  the  con- 
notation of  the  name  peroxide  of  iron.  When  we  say 
of  the  substance  before  us,  that  it  is  the  peroxide  of 
iron,  we  thereby  assert,  first,  that  it  is  a  compound  of 
ironand  a  maximum  of  oxygen,  and  next,  that  the  sub- 
stance so  composed  is  a  peculiar  Kind  of  substance. 

Now,  this  second  part  of  the  connotation  of  any 
word  belonging  to  a  nomenclature  is  as  essential  a 
portion  of  its  meaning  as  the  first  part,  while  the 
dednition  can  only  declare  the  first::  and  hence  the 
appearance  that  the  signification  of  such  terms  cannot 
be  conveyed  by  a  definition:  which  appearance,  how- 
ever, is  fallacious.  The  name  Viola  odorata  denotes 
a  Kind,  of  which  a  certain  number  of  characters,  suffi- 
cient to  distinguish  it,  are  enunciated  in  botanical 
vorks.  This  enumeration  of  charactei's  is  surely,  as 
in  other  cases,  a  definition  of  the  name.  No,  say 
Eome,  it  is  uot  a  definition ,  for  the  name  Viola  odorata 
does  not  mean  those  characters ;  it  means  that  paiti- 
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ciilar  group  of  plants,  and  the  characteiB  are  selected 
from  among  a  much  greater  numb^,  merely  as  maAs 
by  Tvhich  to  recogniBe  the  group.  By  no  meanfl,  1 
reply;  the  name  does  not  mean  that  group,  for  it 
would  be  applied  to  that  group  no  longer  than  vbile 
the  group  is  believed  to  be  an  infima  species;  if  it  were 
to  be  discovered  that  several  distinct  Kinds  have  been 
confounded  under  this  one  name,  no  one  wonld  any 
longer  apply  the  name  Viola  odorata  to  the  whole  of 
the  group,  but  would  apply  it,  if  retained  at  all,  to 
one  only  of  the  Kinds  contained  therein.  What  u 
imperative,  therefore,  is  not  that  the  name  shall 
d«iote  one  particular  collection  of  objects,  but  that  it 
shall  denote  a  Kind,  and  a  lowest  Kind.  The  itxra 
of  the  name  declares  that,  happen  what  will,  it  is  to 
denote  an  infma  species;  and  that,  therefore,  the 
properties  which  it  connotes,  and  which  are  expressed 
in  the  definition,  are  to  be  connoted  by  it  no  longer 
than  while  we  continue  to  believe  that  those  proper- 
ties, when  found  together,  indicate  a  Kind,  and  tfaat 
the  whole  of  them  are  found  in  no  more  than  one 
Kind. 

With  the  addition  of  this  peculiar  connotation, 
implied  in  the  form  of  every  word  which  belongs  to  a 
systematic  nomenclatare;  the  set  of  character  which 
is  employed  to  discriminate  each  Kind  from  all  other 
Kinds  (and  which  is  a  real  definition)  constitutes  as 
completely  as  in  any  other  case  the  whole  meaning  of 
the  term.  It  is  no  objection  to  say  that  (as  is  often 
the  case  in  natural  history),  the  set  of  characters  may 
be  changed,  and  another  substituted  as  being  better 
suited  for  the  purpose  of  distinction,  while  the  word, 
still  contiouing  to  denote  the  same  group  of  things, 
is  not  considered  to  have  changed  its  meaning,  fot 
this  is  no  more  than  may  happen  in  the  case  of  any 
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Other  g^ieral  name:  we  may,  ia  refonmogits  coduo> 
tatioo,  leave  its  denotation  untouched ;  and  It  is  gene- 
isUy  desirable  to  do  so.  Tlie  connotation,  however, 
is  not  the  less  for  this  the  real  meaning,  for  we  at 
ooce  apply  the  name  wherever  the  characters  set  down 
in  the  definition  are  found;  and  that  which  exclu- 
sirdy  guides  us  in  aj^lying  the  term,  must  constitute 
its  aignification  If  we  fiod,  contrary  to  our  previous 
belief,  that  the  characters  are  not  peculiar  to  one 
species,  we  cease  to  use  the  term  coextensively  with 
the  characters ;  but  then  it  is  because  the  other  portion 
of  the  connotation  ^s;  the  condition  that  the  class 
most  be  a  Kind.  The  connotation,  thererore,  is  still 
the  meaning;  the  set  of  descriptive  characters  is  a 
true  definition:  and  the  meaning  is  unfolded,  not 
indeed  (as  in  other  cases)  by  the  definition  alone,  but 
by  the  definition  and  the  form  of  the  word  taken 


$  6.  We  have  now  analyzed  what  is  implied  in  the 
two  principal  requisites  of  a  philosophical  language ; 
fitst,  precision  or  definiteness,  and  secondly,  com- 
pleteness. Any  further  remarks  on  the  mode  of  con- 
Btnictiog  a  nomeuclature  most  be  deferred  until  we 
treat  of  Classification;  the  mode  of  naming  the  Kinds 
of  things  being  neces&arily  subordinate  to  the  mode  of 
arranging  those  Kinds  into  larger  classes.  With  re- 
spect to  the  minor  requisites  of  Terminology,  some  of 
tbem  are  well  stated  and  copiously  illustrated  in  the 
"Aphorisms  on  the  Language  of  Science,"  included 
in  Mr.  Whewell's  Philoaophy  of  the  Induclive  Sdencea. 
These,  as  being  of  secondary  importance  in  the'peculiar 
point  of  view  of  Logic,  we  shall  leave  the  reader  to 
seek  in  Mr.  Whewell's  pages,  and  shall  confine  our 
own  observationB  to  one  more  quality,  which,  next  to 
us 
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the  two  already  treated  of,  appears  to  be  the  most 
valtiable  which  the  language  of  science  can  possess. 
Of  this  quality  a  general  notiou  may  be  conveyed  by 
the  following  aphorism : 

Whenever  the  nature  of  the  subject  permits  oar 
reasoning  process  to  be,  without  danger,  carried  on 
mechanically,  the  language  should  be  constructed  on 
as  mechanical  principles  as  possible;  while  in  the 
contrary  case,  it  should  be  so  constructed  that  there 
shall  be  the  greatest  possible  obstacles  to  a  merely 
mechanical  use  of  it. 

I  am  conscious  that  this  maxim  requires  much 
explanation,  which  I  shall  at  once  proceed  to  give. 
And  first,  as  to  what  is  meant  by  using  a  langui^ 
mechanically.  The  complete  or  extreme  case  of  the 
mechanical  use  of  language,  is  when  tt  is  used  with- 
out any  consciousness  of  a  meaning,  and  with  only 
the  consciousness  of  using  certain  visible  or  audible 
marks  in  conformity  to  technical  rules  previously  laid 
down.  Hiis  extreme  case  is,  so  far  as  I  am  aware, 
Qowhere  realized  except  in  the  figures  of  arithmetic 
and  the  symbols  of  algebra,  a  language  unique  in 
its  kind,  and  approaching  as  nearly  to  perfection,  for 
the  purposes  to  which  it  is  destined,  as  can,  perhaps, 
be  said  of  any  creation  of  the  human  mind.  Its  per- 
fection consists  in  the  completeness  of  its  adaptation 
to  a  purely  mechanical  use.  The  sjrmbols  are  mere 
counters,  without  even  the  semblance  of  a  meaning 
apart  from  the  convention  whidi  is  renewed  each  time 
they  are  employed,  and  which  is  altered  at  each  renewal, 
the  same  symbol  a  or  a;  being  used  on  different  occa- 
sions to  represent  things  which  (except  that,  like  all 
things,  they  are  susceptible  of  being  numbered)  have 
no  property  in  common.  There  is  nothing,  thoefore, 
to  distract  the  mind  from:  the  set  <^  mechanical  opera- 
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tioDS  which  are  to  be  peifonned  upon  the  ajrmbolBt 
snch  as  squariDg  both  sides  of  the  equation,  multiply- 
ing or  dividing  by  the  same  or  by  equivalent 
Bymbols,  and  so  forth.  Each  of  these  operations,  it 
is  true,  corresponds  to  a  syllogism;  represents  one 
step  of  a  ratiocination  relating  not  to  the  symbols,  but 
to  the  things  signified  by  them.  But  as  it  has  been 
ftmnd  practicable  to  frame  a  technical  form,  by  con- 
fomung  to  which  we  can  make  sure  of  finding  the 
c(»iclusion  of  the  ratiocination,  our  end  can  be  com- 
pletely attained  without  our  ever  thinking  of  any- 
thing but  the  symbols.  Being  thus  intended  to  work 
merely  as  mechanism,  they  have  the  qualities  whidi 
mechanism  ought  to  have.  They  are  of  the  least 
posable  bulk,  so  that  they  take  up  scarcely  any 
room,  and  waste  no  time  in  their  manipulation;  they 
are  compact,  and  fit  so  closely  together  that  the  eye 
can  take  in  the  whole  at  once  of  almost  every  operation 
which  they  are  employed  to  perform. 

These  admirable  properties  of  the  symbolical  lan- 
guage of  mathematics  have'  made  so  strong  an  impres- 
sion on  the  miads  of  many  philosophers,  as  to  have  led 
them  to  consider  the  symbolical  language  in  question 
as  the  ideal  type  of  philosophical  language  generally; 
to  think  that  names  in  general,  or  (as  they  are  fond  of 
calling  them)  signs,  are  fitted  for  the  purposes  of 
thought  in  proportion  as  they  can  be  made  to  ap- 
proximate to  the  compactness,  the  entire  unmeaning- 
oess,  and  the  capability  of  being  used  as  counters 
without  a  thought  of  what  they  represent,  which  are 
characteristic  of  the  a  and  fr,  the  x  and  y,  of  algebra. 
"niis  notion  has  ted  to  sanguine  views  of  the  accelera- 
tion of  the  progress  of  science  by  means  which,  as  I 
conceive,  cannot  possibly  conduce  to  that  end,  and 
forms  part  of  that  exaggerated  estimate  of  the  iofiu- 
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ence  of  signs,  which  has  oonbibuted  id  no  smftll 
degree  to  prevent  the  real  lans  of  onr  iotellectua) 
Operations  from  being  kept  in  view,  or  erta  ri^tly 
understood. 

In  the  first  pUce,  a  set  of  signs  by  which  we 
reason  without  coiieciousness  of  their  meaning,  can  be 
serviceable,  at  moBt,  only  in  our  deductive  operaticHiB. 
In  our  direct  inductions  we  cannot  for  a  moment  £b- 
pense  with  a  distinct  mental  image  of  the  phenomena, 
since  the  whole  operation  turns  upon  a  perception  of 
the  particulars  in  which  those  phenomena  agree  and 
differ.  But,  further,  this  reasoning  by  counters  is 
only  suitable  to  a  very  limited  portion  even  of  our 
deductive  processes.  In  our  reasonings  respecting  num- 
bers, the  only  general  principles  which  we  ever  have 
occasion  to  introduce,  are  these,  Thii^  which  are 
equal  to  the  same  thing  are  equal  to  one  another,  and 
The  sums  or  difierences  of  equal  things  are  equal; 
with  their  various  corollaries.  Not  only  can  no  hesi* 
tation  ever  arise  respecting  the  applicability  of  these 
principles,  since  they  are  true  of  all  magnitudes  what- 
ever; but  every  possible  application,  of  which  they 
are  susceptible,  may  be  reduced  to  a  teduucal  rule; 
such  as,  in  fact,  the  rules  of  the  calculus  are.  Bat 
if  the  symbols  represent  any  other  thli^  than  mere 
numbers,  let  us  say  even  strmght  or  curve  lines,  we 
have  then  to  apply  theorems  of  geometry  not  true  of 
all  lines  without  exception,  and  to  select  those  wfaiob 
are  true  of  the  lines  we  are  reasoning  about.  And 
how  can  we  do  this  unless  we  keep  completely  in 
mind  what  particular  lines  these  are?  Since  addi- 
tional geometrical  troths  may  be  introduced  into  the 
ratiocination  in  any  stage  of  its  progress,  we  cannot 
su^r  ourselves,  during  even  the  smallest  part  of  it, 
to  use  the  names  mechanically  (as  we  use  algebraic^ 
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sjmbols)  without  an  image  annexed  to  them.  It  is  only 
after  ascertaining  that  the  solution  of  a  question  cou- 
cerning  lines  can  be  made  to  depend  upon  a  {merlous 
question  concerning  numbers,  or  in  other  words  after 
the  question  has  been  (to  speak  technically)  reduced  to 
an  equation,  that  the  unmeaning  signs  become  avail- 
able^  and  that  the  nature  of  the  fticts  themselves  to 
which  the  investigation  relates  can  be  dismissed  from 
the  mind.  Up  to  the  establishment  of  the  equation> 
the  language  in  which  mathematicians  carry  on  their 
reasouing  does  not  differ  in  character  from  that  em- 
I^yed  by  close  reasoners  on  any  other  kind  of 
Eubject. 

I  do  not  deny  that  every  correct  ratiocination, 
when  thrown  into  the  syllogistic  shiqw,  is  couclusire 
from  the  mere  form  of  the  expression,  provided  none 
of  the  terms  used  be  ambiguous;  and  this  is  one  of 
the  drcomstances  which  have  led  some  philosophers 
to  think  that  if  all  names  were  so  judiciously  con- 
Btmcted  and  so  carefully  defined  as  not  to  admit  of 
my  unbiguity,  the  improvement  thus  made  in  lan- 
guage would  not  only  give  to  the  conclusions  of  every 
deductive  science  the  same  certainty  with  those  of 
mathematics,  but  would  reduce  all  reasonings  to  the 
application  of  a  techDical  form,  and  enable  their  con- 
cluai<rraeas  to  be  rationally  assented  to  after  a  merely 
mechanical  process,  as  is  undoubtedly  the  case  in 
algebra.  But*  if  we  except  geometry,  the  conclusions 
of  which  are  already  as  certain  and  exact  as  they  oan 
be  made,  there  is  no  science  but  that  of  number, 
in  which  the  practical  validity  of  a  reasoning  can 
be  apparent  to  any  person  who  has  looked  only 
at  the  form  of  the  process.  Whoever  has  assented 
to  all  that  was  said  in  the  last  Book  concerning  the 
case  of  the  Con^xwition  of  Causes,   and    the  still 
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Btronger  case  of  the  entire  supersession  of  one  set  itf 
laws  by  another,  is  aware  that  geometry  and  algebra 
are  the  only  sciences  of  which  the  propositions  are 
categorically  true:  the  -  general  propositions  of  all 
other  sciences  are  true  only  hypotbetically,  supposau/ 
that  no  counteracting  cause  happens  to  interfere.  A 
conclusion,  therefore,  however  correctly  deduced,  in 
praot  of  form,  from  admitted  laws  of  nature,  will  have 
no  other  than  a  hypothetical  certainty.  At  every 
step  we  must  assure  ourselves  that  no  other  law  of 
nature  baa  superseded,  or  intermingled  its  operation 
with,  those  which  are  the  premisses  of  the  reasoning; 
and  how  can  this  be  done  by  merely  looking  at  the 
words  ?  We  must  not -only  be  constantly  thinking  of 
the  phenomena  themselves,  but  we  must  be  constantly 
looking  at  them ;  making  ourselves  acquainted  with 
the  peculiarities  of  every  case  to  which  we  attempt  to 
ai^ly  our  general  prindples. 

The  algebraic  notation,  viewed  as  a  philosophical 
language,  is  perfect  in  its  adaptation  to  the  subjects 
for  which  it  is  commonly  employed,  namely  those  of 
which  the  investigations  have  already  been  reduced  to 
the  ascertainment  of  a  relation  between  numbers.  But, 
admirable  as  it  is  for  its  own  purpose,  the  properties 
by  which  it  is  rendered  such  are  so  far  from  consti- 
tuting it  the  ideal  model  of  philosophical  language  in 
general,  that  the  more  nearly  the  language  of  any 
other  branch  of  science  approaches  to  it,  the  less  fit 
that  language  is  for  its  own  proper  functions.  On 
all  other  subjects,  instead  of  contrivances  to  prevent 
our  attention  from  being  distracted  by  thinking  of  the 
meaning  of  our  signs,  we  reqnire  contrivances  to  make 
it  impossible  that  we  should  ever  lose  s^ht  of  that 
jneaning  even  for  an  instant. 

With  this   view,   as  much  meaning  as  possible 
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sbouid  be  thrown  into  the  formation  of  the  word  itself; 
the  aids  of  derivation  and  analogy  being  made  avail" 
dble  to  keep  alive  a  consciousness  of.  all  that  is  signi- 
fied by  it.  In  this  respect  those  languages  have  an 
immense  advantage  which  form  their  conipounds  and 
derivatives  from  native  roots,  like  the  German,  and 
not  from  those  of  a  foreign  or  a  dead  language,  as  is  bo 
much  the  case  with  English,  French,  and  Itahan :  and 
the  best  are  those  which  form  them  according  to  fixed 
anak^es,  corresponding  to  the  relations  between  the 
ideas  to  be  expressed.  All  languages  do  this  more  or 
lessibat  especially,  among  modernEuropean  languages, 
the  German :  while  even  that  is  inferior  to  the  Greek, 
in  which  the  relation  between  the  meaning  of  a  deri- 
TBtive  word  and  that  of  its  primitive,  is  in  general 
clearly  marked  by  its  mode  of  formation;  except  in 
the  case  of  words  compounded  with  prepositions, 
which,  it  must  be  acknowledged,  are  often,  in  both 
those  languages,,  extremely  anomalous. 

But  all  that  can  be  done,  by  the  mode  of  con* 
structii^  words,  to  prevent  them  from  degenerating 
into  sounds  passing  through  the  mind  without  any 
distinct  apprehension  of  what  they  signify,  is  far  too 
little  for  the  necessity  of  the  case.  Words,  however 
well  (instructed  originally,  are  always  tending,  like 
coins,  to  have  their  inscription  worn  off  by  passing 
from  hand  to  hand;  and  the  only  possible  mode  of 
reviving  it  is  to  be  ever  stamping  it  afresh,  by  living 
in  the  habitual  contemplation  of  the  phenomena  them- 
selves, and  not  resting  in  our  familiarity  with  the 
words  that  express  them.  If  any  one,  having  pos- 
Bessed  himself  of  the  laws  of  phenomena  as  recorded 
in  words,  whether  delivered  to  him  originally  by  others 
or  even  found  out  by  himself,  is  content  from  thence- 
forth to  live  in  the  midst  of  these  formulae,  to  think 
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exdusirely  of  them,  and  of  applying  Uiem  to  cases  as 
they  arise,  without  keeping  up  his  acquaintance  with 
the  realities  from  which  these  laws  were  collected— 
not  only  will  he  continually  fail  in  his  practical  effoib, 
hecause  he  will  apply  his  formula  without  duly  an- 
sidering  whether,  in  this  case  and  in  that,  other  lawi 
of  nature  do  not  modify  or  supersede  them;  but  the 
formulae  themselves  will  progressively  lose  their 
meaning  to  him,  and  he  will  cease  at  last  even  to  be 
capable  of  recognising  with  certunty  whether  a  case 
falls  within  the  contemplation  of  bis  formula  ot  not. 
It  is,  in  short,  as  necessary,  on  all  subject  not 
mathematical,  that  the  things  on  which  we  reason 
should  be  conceived  by  us  in  the  concrete,  and 
"  clothed  in  circumstances,"  as  it  is  in  algebra  that 
we  should  keep  all  individualizing  peculiarities  sedu- 
lously out  of  view. 

'With  this  remark  we  shall  dose  our  observa- 
tions on  the  Philosophy  of  Langnage. 
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Chaptse  VII. 

OP  CLA88IFIOATION,  AS  SUBSIDIARY   TO 
INDUCTION. 

$  1.  Thbbb  is,  as  we  have  frequently  remarked 
in  this  wOTk,  a  classification  of  things,  which  is  inse- 
parable from  the  fact  of  giving  them  general  names. 
Krery  name  which  connotes  an  attribute,  divides,  by 
Uwt  very  fact,  all  things  whatever  into  two  classes, 
those  which  have  the  attribute  and  those  which  have 
aot;  those  of  which  the  name  can  be  predicated,  and 
those  of  which  it  cannot.  And  the  division  thus 
made  is  not  merely  a  division  of  such  things  as  actu- 
ally existf  or  are  known  to  exist,  but  of  all  such  as 
may  hereafter  be  discovered,  aiul  even  of  all  such  as 
can  be  imagined. 

Oi  this  kind  of  Classification  we  have  nothing  to 
add  to  what  has  previously  been  said.  The  Classifica- 
tion which  requires  to  be  discussed  as  a  separate 
act  of  the  mind,  is  altf^ther  dl&rent.  In  the  one, 
the  arrangement  of  objects  in  groups,  and  distribution 
of  them  into  compartments,  is  a  mere  incidental  effect 
consequent  upon  the  use  of  names  given  for  another 
poqKwe,  namely  that  of  simply  expressing  some  of 
their  qualities.  In  the  other,  the  arrangement  and 
distribution  are  the  main  object,  and  the  naming  is 
secondary  to,  and  parposely  conforms  itself  to, 
instead  of  governing^  that  more  important  operation. 

Classification,  thus  regarded,  is  a  contrivance  for 
the  best  possible  ordering  of  the  ideas  of  objects  ia 
our  minds;  for  causing  the  ideas  to  accompany  or 
■ucceed  one  another  in  such  a  way  as  shall  give  us 
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the  greatest  command  over  our  knowledge  already 
acquired,  and  lead  most  directly  to  the  acquisition  of 
more.  The  general  problem  of  Classification,  in  refe- 
rence to  these  purposes,  may  be  stated  as  follows:  To 
provide  that  things  shall  be  thought  of  in  such  groups, 
and  those  groups  in  such  an  order,  as  will  best 
conduce  to  the  remembrance  and  to  the  ascertainment 
of  their  laws. 

Classification  thus  considered,  differs  from  classi- 
fication in  the  wider  sense,  in  having  reference  to 
real  objects  exclusively,  and  not  to  all  that  are  ima- 
ginable: its  object  being  the  due  coordination  in  our 
minds  of  those  things  only,  with  the  properties  of 
which  «e  have  actually  occasion  to  make  oursdves 
acquainted.  But  on  the  other  hand  it  embraces  all 
really  existing  objects.  We  cannot  constitute  any  one 
class  properly,  except  in  reference  to  a  general  divi- 
sion of  the  whole  of  nature ;  we  cannot  determine  the 
group  in  which  any  one  object  can  most  conveniently 
be. placed,  without  taking  into  consideration  all  the 
varieties  of  existing  objects,  all  at.  least  which  have 
any  degree  of  affinity  with  it.  No  one  fiunily  of 
plants  or  animals  could  have  been  rationally  consti- 
tuted, except  as  part  of  a  systematic  arrangement  of 
all  plants  or  animals;  nor  could  such  a  general 
arrangement  have  been  properly  made,  without  first 
determinii^  the  e^act  place  of  plants  and  animals  in  a 
general  division  of  nature. 

The  theory  of  scientific  classification,  in  its  most 
general  aspect,  is  now  very  well .  understood,  owing 
chiefly  to  the  labours  of  the  distinguished  naturalists 
to  whom  science  is  indebted  for  what  are  called 
Natural  Arrangements  or  Classifications,  specially  of 
the  oi^anized  world.  Mr.  Whewell,  in  his  Piilosopky 
qf  the  Ittductive  Sciences,  has  systematized  a  portion 
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of  the  general  logical  principles  which  these  classifica- 
ti(m8  exemplify;  and  this  has  been  still  more  com- 
pletely done  by  M.  Comte,  whose  view  of  the  philo- 
sophy of  classification,  in  the  third  volume  of  his 
great  work,  is  the  most  complete  with  which  I  am 
acquainted. 

§  2.  There  is  no  property  of  objects  which  may 
not  be  taken,  if  we  please,  as  the  foundation  for  a 
classification  or  mental  grouping  of  those  objects;  and 
in  our  first  attempts  we  are  likely  to  select  for  that 
purpose  properties  which  are  simple,  easily  conceived, 
and  perceptible  on  a  first  view,  without  any  previous 
process  of  thought.  Thus  Toumefort's  arrangement 
of  plants  was  founded  on  the  shape  and  divuions  of 
the  corolla;  and  that  which- is  commonly  called  the 
Linnsean  (though  Limueus  also  suggested  another  and 
more  scientific  arrangement)  was  grounded  chiefly  upon 
the  number  of  the  stamens  and  pistils. 

But  these  classifications,  which  are  at  first  recom- 
mended by  the  facility  they  afibrd  of  ascertaining  to 
what  class  any  individual  belongs,  are  seldom  -much 
adapted  to  the  ends  of  that  Classification  which  is 
the  subject  of  our  present  remarks.  The  Linnsean 
arrangement  answers  the  purpose  of  making  us  think 
together  of  all  those  kinds  of  plants  which  possess  the 
same  number  of  stamens  and  pistils ;  but  to  think  of 
them  in  that  manner  is  of  little  use,  sint^  we  seldom 
have  anything  to  affirm  in  common  of  the  plants  which 
have  a  given  number  of  stamens  and  pistils.  If 
plants  of  the  class  Fentandria,  order  Monogynia, 
agreed  in  any  other  properties,  the  habit  of  thinking 
and  speaking  of  the  plants  under  a  common  designa- 
tion would  conduce  to  our  remembering  those  ctun- 
mon  properties  so  far.  as  they  were  ascertained,  and 
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would  diBpoBe  UB  to  be  OD  the  look>out  for  such  of 
them  as  are  not  yet  knowQ.  But  since  this  is  not  the 
case,  the  only  purpose  of  thought  which  the  LinnKSn 
classification  serves  is  that  of  causing  us  to  remember, 
better  than  we  should  otherwise  have  done;  the  exact 
number  of  stamrais  and  pistils  of  every  spedes  of 
plants.  Now,  as  this  property  is  of  little  importance 
or  interest,  the  remembering  it  with  any  particulu: 
accuracy  is  of  no  moment.  And  inasmucfa  as,  by 
habitually  thinking  of  plants  in  those  groups,  we  aie 
prevented  from  habitually  thinking  of  them  in  groups 
which  have  a  greater  number  of  properties  io  ccMnnuKi, 
the  efiect  of  such  a  classification,  when  systematically 
adhered  to,  upon  oor  habits  of  thought,  must  be 
regarded  as  misdiievous. 

The  ends  of  scientific  classification  ace  best 
answered,  when  the  objects  are  formed  into  groups 
respecting  which  a  greater  number  of  general  pn^io- 
sitions  can  be  made,  and  those  propositic»is  more 
important,  than  could  be  made  respecting  uiy  other 
groups  into  which  the  same  thii^  could  be  distri- 
buted. The  properties,  therefore,  according  to  whidi 
objects  are  classified,  should,  if  possible,  be  those  whidi 
are  causes  of  many  other  properties  ;  or  at  any  rate, 
which  are  sure  marks  of  them.  Causes  are  preferaUe^ 
both  as  being  the  surest  and  most  direct  of  maiks, 
and  as  being  themselves  the  properties  upon  ?rhich  it 
is  of  most  use  that  our  attention  ^ould  be  stron^y 
fixed.  But  the  property  which  is  the  cause  of  the 
chief  peculiarities  of  a  class,  is  unfortunately  seldtHO 
fitted  to  serve  also  as  the  diagnostic  of  the  clasi. 
Instead  of  the  cause,  we  must  generally  select  scmie 
of  its  more  prominent  effects,  which  may  serve  u 
mariES  of  the  other  effects  asxd  of  the  cause  itself. 

A  dainfication  thus  formed  is  {Htqterly  soienti&: 
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or  philosophical,  and  is  commonly  called  a  Natural, 
ID  contradistinction  to  a  Technical  or  Artificial,  classi- 
fication or  arrangement.  The  phrase  Natural  Classi- 
fication seems  moat  peculiarly  appropriate  to  such 
airangements  as  correspond,  in  the  groups  which  they 
form,  to  the  spontaneous  tendencies  of  the  mind,  by 
{daciDg  together  the  objects  most  similar  in  their  graie- 
nl  aspect ;  in  opposition  to  those  technical  systems 
vhich,  arranging  things  according  to  their  agreement 
in  some  drcumstanix  arbitrarily  selected,  often  throw 
into  the  same  group  objects  which  in  the  goieral 
aggr^ate  of  their  properties  present  no  resemblance, 
and  into  different  and  remote  groups,  others  which 
haye  the  closest  similarity.  It  is  one  of  the  most 
valid  recommendations  of  any  classification  to  the 
character  of  a  scientific  one,  that  it  shall  be  a  natural 
dasaification  in  this  sense  also ;  for  the  test  of  its  scien- 
tific character  is  the  number  and  importance  of  the 
properties  which  can  be  asserted  in  common  of  all 
objects  included  in  a  group ;  and  properties  on  which 
the  general  aspect  of  the  things  depends,  are,  if  only  on 
tiiat  ground,  important,  as  well  as.in  most  cases, numer- 
oas.  But,  though  a  strong  recommaidation,  this  cir- 
cnmstance  is  not  a  sine  qud  non,-  since  the  more  obvious 
poperties  of  things  may  be  of  trifling  importance 
compared  with  others  that  are  not  obvious.  I  have 
Been  it  mentioned  as  a  great  absurdity  in  the  Limuean 
classification,  that  it  places  (which  by  the  way  it  does 
not)  the  violet  by  the  side  of  the  oak :  it  certaiidy 
dffiserers  natural  affinities,  and  brings  together  things 
quite  as  unlike  as  the  oak  and  the  violet  are.  But  the 
(lifiierence,  apparently  so  wide,  which  renders  the 
juxtaposition  of  those  two  vegetables  so  suitable  an 
iUnstiation  of  a  bed  arrangement,  depends,  to  the 
common  eye,  mainly  upon  mere  size  and  texture ;  now 
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if  we  made  it  our  study  to  adopt  the  classificatioD 
which  would  involve  the  least  peril  of  similar  rop- 
prochemens,  we  sfaoald  return  to  the  obsolete  division 
into  trees,  shrubs,  and  herbs,  which  although  of  pri- 
mary importance  with  regard  to  mere  general  aspect, 
yet  (compared  even  with  so  petty  and  unobvious  a 
distinction  as  that  into  dicotyledones  and  monocoty- 
ledones)  answers  to  so  few  differences  in  the  other 
properties  of  plants,  that  a  classification  founded  on  it 
(independently  of  the  indistinctness  of  the  lines  of 
demarcation,)  would  be  as  completely  artificial  and 
technical  as  the  Linniean. 

Our  natural  groups,  therefore,  must  often  be 
founded  not  upon  the  obvious,  but  upon  the  unob- 
vious properties  of  things,  when  these  are  of  greater 
importance  But  in  such  cases  it  is  essentiat  that 
there  should  be  some  other  property  or  set  of  proper- 
ties, more  readily  recognizable  by  the  observer,  which 
co-exist  with,  and  may  be  received  as  marks  of,  the 
properties  which  are  the  real  groundwork  of  the  clas- 
sification. A  natural  arrangement,  for  example,  of 
animals,  must  be  founded  in .  the  main  upon  tbcar 
internal  structure,  but  (as  M.  Comte  justly  remarks)  it 
would  be  absurd  that  we  should  not  be  able  to  deter- 
mine the  genus  and  species  of  an  animal  without  first 
killing  it.  On  this  ground,  M.  Comte  gives  the  pre- 
ference, among  zoological  classifications,  to  that  of  M. 
de  Blainville,  founded  upon  the  differences  in  the 
external  integuments;  differences  which  correspond, 
much  more  accurately  than  might  be  Bupp(»ed,  to 
the  really  important  varieties,  both  in  the  other  parts 
of  the  structure,  and  in  the  habits.and  history  of  the 
animals. 

This  shows,  more  strongly  than  ever,  how  exten- 
sive a  knowledge  of  the  properties-  of  objects  is  neces- 
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sary  for  making  a  good  claBsification  of  them.  And 
as  it  is  one  of  the  uses  of  such  a  classification  that 
by  diawing  attention  to  the  properties  on  which  it  is 
founded,  and  which  if  the  classification  be  good  are 
tnarics  of  many  others,  it  facilitates  the  discovery  of 
those  others ;  we  see  in  what  manner  our  knowledge 
of  things,  and  our  claesification  of  them,  tend  mutu- 
ally and  indefinitely  to  the  improvement  of  one 
another. 

We  said  just  now  that  the  classification  of  objects 
shoald  follow  those  of  their  properties  which  indicate 
not  only  the  most  numerous,  but  also  the  most  im- 
portant pecuUarities.  What  is  here  meant  by  import- 
ance? It  has  reference  to  the  particular  end  in  view; 
and  the  same  objects,  therefore,  may  admit  with  pro- 
priety of  several  difierent  classifications.  Each  science 
or  art  forms  its  classification  of  things  according  to 
the  properties  which  fall  within  its  special  cognizance, 
or  of  which  it  must  take  account  in  order  to  accom- 
plish its  peculiar  practical  ends.  A  farmer  does  not 
divide  plants,  like  a  botanist,  into  dicotyledonous  and 
monocotyledonous,  but  into  useful  plants  and  weeds. 
A  geologist  divides  fossils,  not,  like  a  zoologist,  into 
families  corresponding  to  those  of  living  species,  but 
hito  fossils  of  the  secondary  and  of  the  tertiary  periods, 
above  the  coal  and  below  the  coal,  &c.  Whales  are 
or  are  not  fish,  according  to  the  purpose  for  which  we 
are  considering  them.  "  If  we  are  speaking  of  the 
internal  structure  and  physiology  of  the  animal,  we 
must  not  call  them  fish ;  for  in  these  respects  they 
deviate  widely  from  fishes:  they  have  warm  blood, 
and  produce  and  suckle  their  young  as  land  quadru- 
peds do.  But  this  would  not  prevent  our  spesjiing  of 
the  vhaie  fahery,  and  calUng  such  animals  Jisk  on  all 
occasions   connected  with  this  employment;  for  the 
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relations  thus  arising  depend  upon  the  animal's  living 
in  the  water,  and  being  caught  in  a  manner  similar  to 
other  fishes.  A  plea  that  human  laws  which  mention 
fish  do  not  apply  to  whales,  would  be  rejected  at  once 
by  an  intelligent  judge*." 

These  different  classifications  are  all  good,  for  the 
purposes  of  their  own  particular  departments  of  know- 
ledge or  practice.  But  when  we  are  studying  objects 
not  for  any  special  practical  end,  but  for  the  sake  of 
extending  our  knowledge  of  the  whole  of  their  proper- 
ties and  relations,  we  must  consider  as  the  most  impor- 
tant attributes,  those  which  contribute  most,  either  by 
themselves  or  by  their  efiTects,  to  render  the  things  like 
one  another,  and  unlike  other  things ;  which  give  to  the 
class  composed  of  them  the  most  marked  individuality; 
which  fiD,  as  it  were,  the  fairest  space  in  their  exist- 
ence, and  would  most  impress  the  attention  of  a 
spectator  who  knew  all  their  properties  but  was  not 
specially  interested  in  any.  Classes  formed  upon  this 
principle  may  be  called,  in  a  more  emphatic  manno' 
than  any  others,  natural  groups. 

$  3.  On  the  subject  of  these  groups  Mr.  Whewdl 
lays  down  a  theory,  grounded  on  an  important  truth, 
which  he  has,  in  some  respects,  expressed  and  illus- 
trated very  felicitously ;  but  also,  as  it  appears  to  me, 
with  some  admixture  of  error.  It  wUl  be  advantageous, 
for  both  these  reasons,  to  extract  the  statenunt  of  his 
doctrine  in  the  very  words  he  has  used. 

"  Natural  groups,"  according  to  Mr.  Whewdlf, 
are  "  given  by  Type,  not  by  Definition."    And  this 


*  AphorisniB  concenung  the  Language  of  Sdence,  in  Hr.  Wbe- 
wdl'a  PhUotopkif  of  the  Induetivt  Seuneet,  vol.  i.,  p.  Ixzr. 
t  Pkii.  tnd.  &., ).,  476-7. 
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consideration  accouDts  for  "that  indefiniteoess  and 
iodedsion  which  we  frequently  find  in  the  descriptions 
of  SQch  groaps,  and  which  must  appear  so  strange  and 
inconsistent  to  any  one  who  does  not  suppose  these 
descriptionfi  to  assume  any  deeper  ground  of  connexion 
than  an  arbitrary  choice  of  the  botanist.  Thus  in  the 
femily  of  the  rose-tree,  we  are  told  that  the  ovules  are 
wry  rarely  erect,  the  stigmata  usually  simple.  Of 
what  use,  it  might  be  asked,  can  such  loose  accounts 
bef  To  which  the  answer  is,  that  they  are  not 
inserted  in  order  to  distinguish  the  species,  but  in 
order  to  describe  the  family,  and  the  total  relations  of 
the  ovules  and  the  stigmata  of  the  family  are  better 
known  by  this  general  statement.  A  similar  observa- 
tion may  he  made  with  regard  to  the  Anomalies  of 
each  group,  which  occur  so  commonly,  that  Mr. 
lindley,  in  his  Introduction  to  the  Natural  System  of 
Botany,  makes  the  '  Anomalies'  an  article  in  each 
family.  Thus,  part  of  the  character  of  the  Rosacese  is, 
that  they  have  alternate  stipulate  leaves,  and  that  the 
aSntmen  is  obliterated;  but  yet  in  Lowea,  one  of  the 
genera  of  this  family,  the  stipulte  are  absent;  and  the 
albumen  is  present  in  another,  Neillia.  This  implies, 
as  we  have  already  seen,  that  the  artificial  character 
(or  diagnoMs  as  Mr.  lindley  calls  it,)  is  imperfect.  It 
is,  though  very  nearly,  yet  not  exactly,  commensurate 
with  the  natural  group:  and  hence  in  certain  cases 
this  character  is  made  to  jfield  to  the  general  weight  of 
natural  affinities. 

"  These  views  ,^-of  classes  determined  by  characters 
which  cannot  be  expressed  in  words,— of  propositions 
which  state,  not  what  happens  in  all  cases,  but  only 
usually, — of  particulars  which  are  included  in  a  class, 
though  they  transgress  the  definition  of  it,'  may  pro- 
bably surprise  the  reader.    TTiey  are  so  contrary  to 
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many  of  the  received  opinions  respecting  the  use  of 
de6nitions,  and  the  nature  of  scientific  propositions, 
that  they  will  probably  appear  to  many  persons  highly 
illo^cal  and  unphilosopMcal.  But  a  disposition  to 
such  a  judgment  arises  in  a  great  measure  from  tlus, 
that  the  mathematical  and  mathematico-physical  sci- 
ences have,  in  a  great  degree,  determined  men's  views 
of  the  general  nature  and  form  of  sdentific  truth; 
while  Natural  History  has  not  yet  had  time  or  oppor- 
tunity to  exert  its  due  influence  upon  the  current 
habits  of  philosophizing.  The  apparent  indefiniteness 
and  inconsistency  of  the  classifications  and  definitions 
of  Natural  History  belongs,  in  a  far  higher  degree,  to 
all  other  except  mathematical  speculations ;  and  the 
modes  in  which  approximations  to  exact  distinctions 
and  general  truths  have  been  made  in  Natural  History, 
may  be  worthy  our  attention,  even  for  the  light  they 
throw  upon  the  best  modes  of  pursuing  truth  of  all 
kinds." 

"  Though  in  a  Natural  group  of  objects  a  definition 
can  no  longer  be  of  any  use  as  a  regulative  principle, 
classes  are  not  therefore  left  quite  loose,  without  any 
certain  standard  or  guide.  The  class  is  steadily  fixed, 
though  not  precisely  limited;  it  is  given,  though  not 
circumscribed;  it  is  determined,  not  by  a  boundary 
line  without,  hut  by  a  central  point  within;  not  by 
what  it  strictly  excludes,  but  by  what  it  eminently 
includes;  by  an  example,  not  by  a  precept;  in  short, 
instead  of  Definition  we  have  a  Type  for  our  director. 

"  A  Type  is  an  example  of  any  class,  for  instance 
a  species  of  a  genus,  which  is  considered  as  eminently 
possessing  the  character  of  the  class.  All  the  spedes 
which  have  a  greater  affinity  with  this  type-species 
than  with  any  others,  form  the  genus,  and  are  ranged 
about  it,  deviating  from  it  in  various  directions  and 
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different  degrees.  Thus  a  genus  may  consist  of 
several  species  which  approach  very  near  the  type,  and 
of  which  the  claim  to  a  place  with  it  is  obvious ;  while 
there  niay  be  other  species  which  stra^le  further  from 
this  central  knot,  and  which  yet  are  clearly  more  con- 
nected with  it  than  with  any  other.  And  even  if 
there  should  be  some  species  of  which  the  place  is 
dubious,  and  which  appear  to  be  equally  bound  to  two 
generic  types,  it  is  easily  seen  that  this  would  not 
destroy  the  reality  of  the  generic  groups,  any  more 
than  the  scattered  trees  of  the  intervening  plain  pre- 
vent our  speaking  intelligibly  of  the  distinct  forests  of 
two  separate  hills. 

"  The  type-fipedes  of  every  genus,  the  type-genua 
of  every  family,  is,  then,  one  which  possesses  all  the 
characters  and  properties  of  the  genus  in  a  marked 
and  prominent  manner.  The  type  of  the  Rose  family 
has  alternate  stipulate  leaves,  wants  the  albumen,  has 
the  ovules  not  erect,  has  the  stigmata  simple,  and 
besides  these  features,  which  distinguish  it  from  the 
exceptions  or  varieties  of  its  class,  it  has  the  features 
which  make  it  prominent  in  its  class.  It  is  one  of 
those  which  possess  clearly  several  leading  attributes ; 
and  thus,  though  we  cannot  say  of  any  one  genus  that 
it  must  he  the  type  of  the  family,  or  of  any  one  species 
that  it  must  be  the  type  of  the  genus,  we  are  still  not 
wholly  to  seek ;  the  type  must  be  connected  by  many 
affinities  with  most  of  the  others  of  its  group ;  it  must 
Ik  near  the  centre  of  the  crowd,  and  not  one  of  the 
stragglers." 

In  this  passage  (the  latter  part  of  which  especially 
I  cannot  help  noticing  as  an  admirable  example  of 
philosophic  style,)  Mr.  Whewell  has  stated  very  clearly 
and  forcibly,  but  (I  think)  without  making  all  neces- 
wry  distinctions,  one  of  the  principles  of  a  Natur<J 
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Classification.  What  this  principle  is,  vhat  are  its 
limits,  and  in  what  manner  Mr.  Whewell  seems  to  me 
to  have  overstepped  them,  will  appear  when  we  have 
laid  down  another  and  more  fmidameotal  rule  of 
Natural  Arrangement,  entitled  to  precedency  over  that 
which  Mr.  Whewell  has  here  in  view. 

{  4.  The  reader  ia  by  this  time  iamtliu-  with  the 
general  truth  (which  I  restate  so  often  on  account  of 
the  great  confusion  in  which  it  is  commonly  involved), 
that  there  are  in  nature  distinctions  of  Kind ;  distinc- 
tions not  consisting  in  a  given  number  of  definite  pro- 
perties, plus  the  efiects  which  follow  from  those  pro- 
perties, but  ruoning  through  the  whole  nature,  through 
the  attributes  generally,  of  the  things  so  distinguished. 
Our  knowledge  of  the  properties  of  a  Kind  is  never 
complete.  We  are  always  discovering,  and  expecting 
to  discover,  new  ones.  Where  the  distinction  between 
things  is  not  one  of  kind,  we  expect  to  find  their  pro- 
perties alike,  except  where  there  is  some  reason  for 
their  being  different.  On  the  contrary,  when  tbe  dis- 
tinction|  is  in  kind,  we  expect  to  find  tbe  properties 
difierent  imless  there  be  some  cause  for  their  being  the 
same.  All  knowlet^  of  a  Kind  must  be  obtained  by 
observation  and  experiment  upon  the  Kind  itself}  no 
inference  respecting  its  properties  from  the  properties 
of  things  not  connected  with  it  by  kind,  goes  fi>r 
more  than  the  sort  of  presumption  usually  charac- 
terized as  an  analogy,  and  generally  in  one  of  its 
fainter  degrees. 

Since  the  common  properties  of  a  true  Kind,  and 
consequently  the  general  assertions  which  can  be  made 
respecting-  it,  or  whidi  are  certain  to  be  made  here- 
after as  our  knowledge  extends,  are  indefinite  and 
inexhaustible;   and  since  the  very  first  principle  of 
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natural  classification  Is  that  of  forming  the  classes  so 
that  the  objects  composing  each  may  have  the  greatest 
number  of  properties  in  common;  this  principle  pre- 
scribes that  every  such  classification  shall  recognise 
and  adopt  into  itself  all  distinctions  of  Kind,  which 
exist  among  the  objects  it  professes  to  classify.  To 
pass  over  any  distinctions  of  Kind,  and  substitute  de- 
fioite  distinctions,  which,  however  considerable  they 
may  be,  do  not  point  to  ulterior  unknown  differences, 
would  be  to  replace  classes  with  more  by  classes 
with  fewer  attributes  in  common ;  and  would  be  sub- 
versive of  the  Natural  Method  of  Classification. 

Accordingly  all  natural  arrangements,  whether  the 
reahty  of  the  distinction  of  Kinds  was  felt  or  not  by 
their  framers,  have  been  led,  by  the  mere  pursuit  of 
their  own  proper  end,  to  conform  thenuelves  to  tbe 
distinctions  of  Kind,  so  far  as  these  had  been  ascer- 
tained at  the  time.  The  Species  of  Plants  are  not 
only  real  Kinds,  but  are  probably*,  all  of  them,  real 
lowest  Kinds,  or  Infimee  Species;  which  if  we  were  to 
subdivide,  as  of  course  it  is  open  to  us  to  do,  into 
sab-classes,  the  subdivision  would  necessarily  be 
founded  upon  definite  distinctions,  not  pointing  (apart 
from  what  may  be  known  of  their  causes  or  effects)  to 
any  difference  beyond  themselves. 


*  I  say  probaily,  not  certaiDly,  because  this  is  not  the  conade- 
ntion  by  which  a  botanist  detenDioea  what  shall  or  shall  not  be 
admitted  as  a  species.  In  natural  history  those  objects  belong  to 
the  same  species,  which  are,  or  consistently  with  esperience  might 
have  been,  produced  from  the  same  stock.  But  this  distinction  in 
mort,  and  probably  in  all  cases,  happily  accords  with  the  other. 
It  seems  to  be  a  law  of  physiology,  that  animals  and  plants  do 
Rally,  in  the  philosophical  as  well  as  the  popular  sense,  propagate 
their  kind;  transmitting  to  their  descendants  all  the  distinctions 
of  Kind  (down  to  ths  most  special  or  lowest  Kind),  which  they 
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In  80  far  as  a  natural  classification  is  grounded 
upon  real  Kinds,  its  groups  are  certainly  not  coDren- 
tional}  Mr.  Whewell  is  quite  right  in  affirmiDg  that 
they  do  not  depend  upon  an  arbitrary  choice  of  the 
naturalist.  But  it  does  not  follow,  nor,  I  conceive, 
is  it  true,  that  these  classes  are  determined  by  a  type, 
and  not  by  characters.  To  determine  them  by  a  type 
'  would  be  as  sure  a  way  of  missing  the  Kind,  as  if  we 
were  to  select  a  set  of  characters  arbitrarily.  They 
are  determined  by  characters,  but  whidi  are  not 
arbitrary.  The  problem  is,  to  find  a  few  definite 
characters  which  point  to  the  multitude  of  indefinite 
ones.  Kinds  are  Classes  between  which  there  is  an 
impassable  barrier;  and  what  we  have  to  seek  is, 
marks  whereby  we  may  determine  on  which  side  of 
the  barrier  an  object  takes  its  place.  The  characters 
which  will  best  do  this  are  what  should  be  chosen:  if 
they  are  also  important  in  themselves,  so  much  the 
better.  When  we  have  selected  the  characters,  we 
parcel  out  the  objects  according  to  those  characters, 
and  not,  as  Mr.  Whewell  seems  to  suppose,  according 
to  resemblance  to  a  type.  We  do  not  compose  the 
species  KanunculuB  acris,  of  all  plants  which  bear  a 
satisfactory  degree  of  resemblance  to  a  model-butter- 
cup, but  of  those  which  possess  certain  characters 
selected  as  marks  by  which  we  might  recognise  the 
possibiUty  of  a  common  parentage;  and  the  enumera- 
tion of  those  characters  is  the  definition  of  the  species. 
The  question  next  arises,  whether,  as  all  Kinds 
must  have  a  place  among  the  classes,  so  all  the  dasses 
in  a  natural  arrangement  must  be  Kinds?  And  to 
this  I  answer,  certainly  not.  The  distinctions  of  Kind 
are  not  numerous  enough  to  supply  the  whole  basis 
of  a  classification.  Very  few  of  the  genera  of  plants, 
or  even  of  the  families,  can  be  pronounced  with  cer- 
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tainty  to  be  Kinds.  The  great  disdnctioiis  of  Vascular 
and  Cellular,  Dicotyledonous  or  Exogenous  and  Mo- 
ncxxityledonous  or  Endogenous,  are  perhaps  differences 
of  Kind ;  the  lines  of  demarcation  which  divide  those 
classes  seem  (though  even  on  this  I  would  not  pro- 
Dounce  positively)  to  go  through  the  whole  nature  of 
the  plants.  But  the  different  species  of  a  genus,  or 
genera  of  a  family,  usually  have  in  common  only  a 
limited  number  of  characters.  A  Rosa  does  not  seem 
to  difier  from  a  Rubus,  or  the  UmbelliferBe  from  the 
Ranunculacese,  in  much  else  than  the  characters  bota- 
nically  assigned  to  those  genera  or  those  families. 
Unenumerated  differences  certainly  do  exist  in  some 
cases;  there  are  families  of  plants  which  have  pecu- 
liarities of  chemical  composition,  or  yield  products 
having  peculiar  effects  on  the  animal  economy.  The 
Cmciferte  and  Fungi  contain  an  unusual  proportion 
of  azote;  the  Labiatse  are  the  chief  sources  of  essen- 
tia] oils,  the  Solanese  are  very  commonly  narcotic,  &c. 
In  these  and  similar  cases  there  are  possibly  distinc- 
tions of  Kind ;  but  it  is  by  no  means  indispensable  that 
there  should  be.  Genera  and  Families  may  be  emi- 
nently natural,  though  marked  out  from  one  another  by 
properties  limited  in  number ;  provided  those  properties 
be  important,  and  the  objects  contained  in  each  genus 
or  family  resemble  each  other  more  than  they  re- 
semble anything  which  is  excluded  from  the  genus  or 
family. 

After  the  recognition  and  definition,  then,  of  the 
mfinuE  species,  the  next  step  is  to  arrange  these  infinue 
species  into  larger  groups :  making  those  groups  cor- 
respond to  Kinds  wherever  it  is  possible,  but  in  most 
cases  without  any  such  guidance.  And  in  doing  this 
it  is  true  that  we  are  naturally  and  properly  guided, 
in  most  cases  at  least,  by  resemblance  to  a  type.    We 
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form  our  groups  round  certain  selected  Kinds,  each  of 
which  serves  as  a  sort  of  exemplar  of  its  group,  fiut 
though  the  groups  are  suggested  hy  types,  I  cannot 
agree  with  Mr.  Whewell  that  a  group  when  formed  is 
determined  by  the  type;  that  in  deciding  whether  a 
species  belongs  to  the  group,  a  reference  is  made  to 
the  type^  and  not  to  the  characters^  that  the  charac- 
ters "camiot  be  expressed  in  words."  This  assertion 
is  inconsistent  with  Mr.  Whewell's  own  statement  of 
the  iundamaital  principle  of  classification,  namely, 
that  "  general  assertions  shall  be  possible."  If  the 
class  did  not  possess  any  characters  in  common,  what 
general  assertions  would  be  possible  respecting  it? 
Except  that  they  all  resemble  each  other  more  than 
they  resemble  anything  else,  nothing  whatever  coold 
be  predicated  of  the  class. 

The  truth  is,  on  the  contrary,  that  erery  genus  or 
family  is  framed  with  distinct  reference  to  certain 
characters,  and  is  composed,  first  and  principally,  of 
species  which  agree  in  possessing  all  those  characters. 
To  these  are  added,  as  a  sort  of  appendix,  such  other 
species,  generally  in  small  number,  as  possess  nearly 
all  the  properties  selected;  wanting,  some  of  them  one 
property,  some  another,  and  which,  while  they  agree 
with  the  rest  almoit  as  much  as  these  agree  with  one 
another,  do  not  resemble  in  an  equal  degree  any  other 
group.  Our  conception  of  the  class  continues  to  be 
grounded  on  the  characters;  and  the  class  mig^t  be 
defined,  those  things  which  either  possess  that  set  of 
characters,  or  resemble  the  things  that  do  so,  more 
than  they  resemble  anything  else. 

And  this  resemblance  itself  is  not,  like  resem- 
blance between  simple  sensations,  an  ultimate  fiact 
unsusceptible  of  analysis.  £ven  the  inferior  d^;ree 
c^  resemblance  is  created  by  the  possession  of  cmnmon 
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characters.  Whatever  resembles  the  genus  Rose 
mofc  than  it  resembles  any  other  genus,  does  so 
because  it  possesses  a  greater  number  of  the  cha- 
racters of  that  genus,  than  of  the  characters  of  any 
other  genus.  Nor  can  there  be  the  smallest  difficulty 
in  lepresentii^,  by  an  enumeration  of  characters,  the 
nature  and  degree  of  the  resemblance  which  is  strictly 
sufficient  to  include  any  object  in  the  class.  There 
are  always  some  properties  common  to  all  things 
which  are  included.  Others  there  often  are,  to  which 
some  things,  which  are  nevertheless  included,  are 
exceptions.  But  the  objects  which  are  exceptions  to 
one  character  are  not  exceptions  to  another:  the 
resemblance  which  fails  in  some  particulars  must  be 
made  ap  for  in  others.  The  class,  therefore,  is  con- 
stituted by  the  possession  of  all  the  characters  which 
are  universal,  and  most  of  those  which  admit  of  excep- 
tions. If  a  plant  had  the  ovules  erect,  the  stigmata 
divided,  the  albumen  not  obliterated,  and  was  without 
stipules,  it  probably  would  not  be  classed  among  the 
Rosaces.  But  it  may  want  any  one,  or  more 
than  one  of  these  characters,  and  not  be  excluded. 
The  ends  of  a  scientific  classification  are  better  ui* 
swered  by  including  it.  Since  it  agrees  so  nearly,  in 
its  known  properties,  with  the  sum  of  the  characters 
of  the  class,  it  is  likely  to  resemble  that  class  more 
than  any  other  in  those  of  its  properties  which  are  still 
undiscovered. 

Not  only,  therefore,  are  natural  groups,  no  less 
than  any  artificial  classes,  determined  by  characters; 
they  are  constituted  in  contemplation  of,  imd  by 
reason  of,  characters.  But  it  is  in  contemplation  not 
of  those  characters  only  which  are  rigorously  common 
to  all  the  objects  included  in  the  group,  but  of  the 
entire  body  of  characters,  all  of  which  are  found  in 
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most  of  those  objects,  and  most  of  them  in  all.  And 
beDce  our  coDception  of  the  class,  the  im^e  in  our 
minds  which  is  representative  of  it,  is  that  of  a  sped- 
men  complete  in  all  the  characters;  most  naturally  a 
specimen  which,  by  possessing  them  alt  in  the  greatest 
degree  in  which  they  are  ever  found,  is  the  best  fitted 
to  exhibit  clearly,  and  in  a  marked  manner,  what  they 
are.  It  is  by  a  mental  reference  to  this  standard,  not 
instead  of,  but  in  illustration  of,  the  definition  of  the 
class,  that  we  usually  and  advantageously  determine 
whether  any  individual  or  species  belongs  to  the  class 
or  not.  And  this,  as  it  seems  to  me,  is  the  amount 
of  truth  which  is  contained  in  Mr.  Whewell's  doctrine 
of  Types. 

We  shall  see  presently  that  where  the  classification 
is  made  for  the  express  purpose  of  a  special  inductive 
inquiry,  it  is  not  optional,  but  necessary  for  fulfilling 
the  conditions  of  a  correct  Inductive  Method,  that  we 
should  establish  a  type-species  or  genus,  namely,  the 
one  which  exhibits  in  the  most  eminent  degree  the 
particular  phenomenon  under  investigation.  But  c^ 
this  hereafter.  It  remains,  for  completing  the  theory 
of  natural  groups,  that  a  few  words  should  be  said  on 
the  principles  of  the  nomenclature  adapted  to  them. 

$  5.  A  Nomenclature,  as  we  have  said,  is  a  sys- 
tem of  the  names  of  Kinds.  These  names,  hke  other 
class-names,  are  defined  by  the  enumeration  of  the 
characters  distinctive  of  the  class.  The  only  merit 
which  a  set  of  names  can  have  beyond  this,  is  to  con- 
vey, by  the  mode  of  their  construction,  as  much  infor- 
mation as  possible :  so  that  a  person  who  knows  the 
thing,  may  rec^ve  all  the  assistance  which  the  name 
can  give  in  remembering  what  he  knows,  while  he 
who  knowB  it  not,  may  receive  as  much  knowledge 
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respecting  it  as  the  case  admits  of,  by  merely  being 
told  its  name. 

There  are  two  modes  of  giving  to  the  name  of  a 
kind  this  sort  of  significance.  The  best,  but  which 
unfortunately  is  seldom  practicable,  is  when  the  word 
can  be  made  to  indicate,  by  its  fonnation,  the  very 
properties  which  it  is  designed  to  connote.  The  name 
of  a  kind  does  not,  of  course,  connote  all  the  proper- 
ties of  the  kind,  since  these  are  inexhaustible,  but 
such  of  them  as  are  sufficient  to  distinguish  it ;  such 
as  are  sure  marks  of  all  the  rest.  Now,  it  is  very 
rare  that  one  property,  or  even  any  two  or  three  pro- 
perties, CEin  answer  this  purpose.  To  distinguish  the 
common  d^sy  from  all  other  species  of  plants  would 
require  the  specification  of  many  characters.  And  a 
name  cannot,  without  being  too  cumbrous  for  use, 
give  indication,  by  its  etymology  or  mode  of  construc- 
tion, of  more  than  a  very  small  number  of  these.  The 
possibility,  therefore,  of  an  ideally  perfect  Nomencla- 
ture, is  probably  confined  to  the  one  case  in  which  we 
are  happily  in  possession  of  something  nearly  ap- 
proaching to  it ;  I  refer  to  the  Nomenclature  of  Che- 
mistry. The  substances,  whether  simple  or  com- 
pound, with  which  chemistry  is  conversant,  are  Kinds, 
and,  as  such,  the  properties  which  distinguish  each  of 
them  from  the  rest,  are  innumerable ;  but  in  the  case 
of  compound  substances  (the  simple  ones  are  not 
numerous  enough  to  require  a  systematic  nomencla- 
ture), there  is  one  property,  the  chemical  composition, 
which  is  of  itself  sufficient  to  distinguish  the  Kind; 
of  itself  a  sure  mark  of  all  the  other  properties  of 
the  compound.  All  that  was  needful,  therefore,  was 
to  make  the  name  of  every  compound  express,  on  the 
first  hearing,  its  chemical  composition;  that  is,  to 
form  the  name  of  the  compound,  in  some   uniform 
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manner,  from  tfae  names  of  the  simple  sabstances 
which  enter  into  it  as  elements.  This  was  done,  most 
skilfully  and  successfdUy,  l^  the  French  chemists. 
The  only  thing  lefl  unexpressed  by  them  was  the 
exact  proportion  in  which  the  elements  were  com- 
bined ;  and  even  this,  since  the  establishment  of  the 
atranic  theory,  it  has  been  found  possible  to  express 
by  a  Edmple  adaptation  of  their  phraseolt^y. 

But  where  the  characters  which  must  be  taken  into 
consideration  in  order  sufficiently  to  designate  the 
Kind,  are  too  numerous  to  be  all  signified  in  the  deri- 
vation of  the  name,  and  where  no  one  of  them  is  of 
such  preponderant  importance  as  to  justify  its  being 
singled  out  to  be  bo  indicated,  we  may  avail  ourselves 
of  a  subsidiary  resource.  Thoi^h  we  cannot  indicate 
the  distinctive  properties  of  the  kind,  we  may  incUcate 
its  nearest  natural  affinities,  by  incorporating  into  its 
name  the  name  of  the  proximate  natural  group  of 
which  it  is  one  of  the  species.  On  this  principle  is 
founded  the  admirable  binary  nomenclature  of  botany 
and  zoology.  In  this  nomenclature  the  name  of  every 
species  consists  of  the  name  of  the  genus,  or  natural 
group  next  above  it,  with  a  word  added  to  distinguish 
the  particular  species.  This  last  portion  of  the  cont- 
pound  name  is  sometimes  taken  from  some  one  of  tfae 
peculiarities  in  which  that  species  differs  from  others 
of  the  genus;  as  Clematis  integrifoUa,  Potentilla  alba, 
Viola  palustrig,  Artemisia  vt^aris;  sometimes  irom  a 
circumstance  of  a  historical  nature,  as  Narcissus  ^e- 
ticus,  Potentilla  tormentUla  (indicating  that  the  plant 
was  fonneriy  known  by  the  latter  name),  Exacum 
CandollU  (irom  the  fact  that  De  Candolle  was  its  first 
discoverer);  and  sometimes  the  word  is  purely  omTeii- 
tional,  as  Thlaspi  bwrta-vtutoris.  Ranunculus  thora:  it 
is  of  little  consequence  #hich ;  since  the  second,  or  as 
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it  is  usually  called  the  specific  name,  could  at  moat 
express,  independently  of  convention,  no  more  than  a 
very  small  portion  of  the  connotation  of  the  tenn.  But 
by  adding  to  this  the  name  of  the  superior  genus,  we 
make  the  best  amends  we  can  for  the  impossibility  of 
so  contriving  the  name  as  to  express  all  the  distinctive 
character  of  the  Kind-  We  make  it,  at  all  events, 
express  as  many  of  those  characters  as  are  common  to 
the  proximate  natural  group  in  which  the  Kind  is 
included.  If  even  those  commcm  characters  are  so 
numerous  or  so  Uttle  familiar  as  to  require  a  further 
extension  of  the  same  resource,  we  might,  instead  of 
a  binary,  adopt  a  ternary  nomenclature,  employing 
Dot  only  the  name  of  the  genus,  but  that  of  the  next 
natural  group  in  order  of  generality  above  the  genus, 
cfHomonly  called  the  Family.  This  was  done  in  the 
mineralogical  nomenclature  proposed  by  Fro&ssor 
Mohs.  "  The  names  framed  by  him  were/'  says  Mr. 
Whewell*,  "not  composed  of  two,  but  of  three  ele- 
ments, designating  respectively  the  Species,  the 
Genns,  and  the  Ordo* ;  thus  he  has  such  species  as 
Rhombohedral  Lime  HaUnde,  Octahedral  Floor  Haloids, 
Prismatic  Hal  Baryte."  The  binary  construction, 
however,  has  been  found  sufficient  in  botany  and 
zoology,  the  only  sciences  in  which  this  general  prin- 
ciple has  hitherto  been  successfully  adopted  in  the 
construction  of  a  nomenclature. 

Besides  the  advantage  which  this  principle  of 
nomenclature  possesses,  in  giving  to  the  names  of  spe- 
des  the  greatest  quantity  of  independent  significance 
which  the  circumstances  of  the  case  admit  of,  it 
answers  the  farther  end  of  immensely  economizing 
the  use  of  names,  and  preventing  an  otherwise  intole- 
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rable  burden  upon  the  memory.  When  the  names 
of  species  become  extremely  numerous,  some  artifice 
(as  Mr.  Whewell*  observes)  becomes  absolutely 
necessary  to  make  it  possible  to  recollect  or  apply 
them.  "  The  known  species  of  plants,  for  example, 
were  ten  thousand  in  the  time  of  Linmeus,  and  are 
now  probably  sixty  thousand.  It  would  be  useless  to 
endeavour  to  frame  and  employ  separate  names  for 
each  of  these  species.  The  division  of  the  objects 
into  a  subordinated  system  of  classification  enables  us 
to  introduce  a  Nomenclature  which  does  not  require 
this  enormous  number  of  names.  Each  of  the  genera 
has  its  name,  and  the  species  are  marked  by  the  addi- 
tion of  some  epithet  to  the  name  of  the  genus.  In 
this  manner  about  seventeen  hundred  generic  names, 
with  a  moderate  number  of  specific  names^  were  found 
by  linnseus  sufficient  to  designate  with  precision  all 
the  species  of  vegetables  known  at  his  time."  And 
though  the  number  of  generic  names  has  since  greatly 
increased,  it  has  not  increased  in  anything  like  the 
proportion  of  the  midtiplication  of  known  species. 


'  Philotop^  of  tUs  IndtietiM  Sdmm,  i.  480. 
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Chapter  VEIL 
OP  CLASSIFICATION  BY  SERIE& 

$  I.  Thus  far,  we  have  considered  the  principles 
of  scientific  classification  so  far  only  as  relates  to  the 
formation  of  natural  groups;  and  at  this  point  most 
of  those  who  have  attempted  a  theory  of  natural 
arrangement,  including,  among  the  rest,  Mr.  Whewell, 
have  stopped.  There  remains,  however,  another  and 
a  not  less  important  portion  of  the  theory,  which  has 
not  yet,  so  far  as  I  am  aware,  been  systematically 
treated  of  by  any  writer  except  M.  Comte.  This  is, 
the  arrangement  of  the  natural  groups  into  a  natural 
seriM. 

The  end  of  Classification,  as  an  instrument  for  the 
investigation  of  nature,  is  (as  before  stated)  to  make 
us  think  of  those  objects  together,  which  have  the 
greatest  number  of  important  common  properties;  and 
which  therefore  we  have  oflenest  occasion,  in  the 
course  of  our  inductions,  for  taking  into  joint  consi- 
sideration.  Our  ideas  of  objects  are  thus  brought 
into  the  order  most  conducive  to  the  successful  pro- 
secution of  inductive  inquiries  generally.  But  when 
the  purpose  is  to  facilitate  some  particular  inductive 
inquiry,  more  is  required.  To  be  instrumental  to 
that  purpose,  the  classification  must  bring  those  objects 
together,  the  simultaneous  contemplation  of  which  is 
likely  to  throw  most  tight  upon  the  particular  subject. 
That  subject  being  the  laws  of  some  phenomenon,  or 
some  set  of  connected  phenomena;  the  very  pheno- 
menon or  set  of  phenomena  in  question  must  be  chosen 
as  the  groundwork  of  the  classification. 

The'  requisites  of  a  classification  intended  to  facl- 
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litate  the  study  of  a  particular  pheuomenoD,  are,  first, 
to  bring  into  one  class  all  ECinds  of  things  which 
exhibit  that  phenomenon,  in  whatever  variety  of  fomiB 
or  degrees;  and  secondly,  to  arrange  those  Kinds  in  a 
series  according  to  the  degree  in  which  they  exhibit 
it,  beginning  with  those  which  exhibit  most  of  it,  and 
terminating  with  those  which  exhibit  least  The 
principal  example,  as  yet,  of  such  a  classificatioD,  is 
afforded  by  comparative  anatomy  and  physiology, 
from  which,  therefore,  our  illustrations  shall  be 
taken. 

$  2.  The  object  being  supposed  to  be,  the  inves* 
tigation  of  the  laws  of  animal  life ;  the  first  step,  after 
forming  a  distinct  conception  of  the  phenomenon  itself, 
is  to  erect  into  one  great  class  (that  of  animals)  aO 
the  known  Kinds  of  beings  where  that  phenomenon 
presents  itself;  in  however  various  combinations  with 
other  properties,  and  in  however  different  degrees. 
As  some  of  these  Kinds  manifest  the  general  pheno- 
menon of  animal  life  in  a  very  high  degree,  and 
others  in  an  insignificant  degree,  barely  sufficient  for 
recognition ;  we  must,  in  the  next  place,  arrange  the 
various  Kinds  in  a  series,  following  one  another 
according  to  the  degrees  in  which  they  severally 
exhibit  the  phenomenon;  beginning,  therefore,  with 
man,  and  ending  with  the  most  imperfect  kinds  of 
zoophytes. 

This  is  merely  saying  that  we  should  put  the  in- 
stances, from  which  the  law  is  to  be  inductively  col- 
lected, into  the  order  which  is  implied  in  one  of  the 
four  Methods  of  Experimental  Inquiry  discussed  in 
the  preceding  Book ;  the  fourth  Method,  that  of  Con- 
comitant Variations.  As  we  formerly  remarked,  this 
is  often  the  only  method  to  which  recourse  can  be 
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had,  with  assurance  of  a  true  conclusion,  in  cases  in 
which  we  have  but  limited  means  of  effecting,  by 
artificial  raperiments,  a  separation  of  circumstances 
QBoally  conjoined.  Tbe  principle  of  the  method  is, 
that  focts  which  increase  or  dtminish  together,  and 
disappear  together,  are  either  cause  and  eiFect,  or 
effects  of  a  common  cause.  When  it  has  been  ascer- 
tained that  this  relation  really  subsists  between  the 
variations,  a  coimexion  between  the  facts  themselves 
may  be  confidently  laid  down,  either  as  a  law  of 
nature  or  only  as  an  empirical  law,  according  to 
drcumstances. 

That  the  application  of  this  Method  must  be  pre- 
ceded by  the  formation  of  such  a  series  as  we  have 
described,  is  too  obvious  to  need  being  pointed  out ; 
and  the  mere  arrangement  of  a  set  of  objects  in  a 
series,  according  to  the  degrees  in  which  they  exhibit 
some  fact  of  wluch  we  are  seeking  the  law,  is  too 
naturally  suggested  by  the  necessities  of  our  inductive 
operatioiis,  to  require  any  lengthened  illustration  here. 
But  there  are  cases  in  which  the  arrangement  required 
for  the  special  purpose,  becomes  the  determining  prin- 
ciple of  the  classification  of  the  same  objects  for  gene- 
ral purposes.  This  will  naturally  and  properly  happen, 
when  those  laws  of  the  objects  which  are  sought  in 
the  special  inquiry  enact  so  principal  a  part  in  the 
genera]  character  and  history  of  those  objects — exer- 
cise BO  much  influence  in  determining  all  the  pheno- 
mena of  which  they  are  either  the  agents  or  the 
theatre — that  all  other  difierences  existing  among  the 
objects  are  fittingly  regarded  as  mere  modifications  of 
tbe  one  phenomenon  sought ;  effects  determined  by 
the  co-operation  of  some  incidental  circumstance  with 
the  laws  of  that  phenomenon,  llius  in  the  case  of 
animated  bmgs,  the  differences  between  one  class  of 
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animals  and  another  may  reasonably  be  considered 
as  mere  modifications  of  the  general  phenomenon, 
animal  life ;  modifications  arising  either  from  the  dif- 
fa«nt  degrees  in  which  that  phenomenon  is  manifested 
in  different  animals,  or  fi'om  the  intermixture  of  the 
effects  of  incidental  causes  peculiar  to  the  natnre  of 
each,  with  the  effects  produced  by  the  general  laws  of 
life ;  those  laws  still  exercising  a  predominant  influence 
over  the  result.  Such  being  the  case,  no  other  indac- 
tiTe  inquiry  respecting  animals  can  he  successfully 
carried  on,  except  in  subordination  to  the  great  inquiry 
into  the  universal  laws  of  animal  life.  And  the  clas- 
sification of  animals  best  suited  to  that  one  purpose, 
is  the  most  suitable  to  all  the  other  purposes  of  zoo- 
logical science. 

$  3.  To  establish  a  classification  of  this  sort,  or  even 
to  comprehend  it  when  established,  requires  the  power 
of  recognising  the  essential  similarity  of  a  phenomenon, 
in  its  minuter  degrees  and  obscurer  forms,  with  what 
is  called  the  same  phenomenon  in  the  greatest  perfection 
of  its  developement ;  that  is,  of  identifying  with  each 
other  all  phenomena  which  differ  only  in  degree,  and 
in  properties  which  we  suppose  to  be  caused  by  differ- 
ence of  degree.  In  order  to  recognise  this  identity,  or 
in  other  words,  this  exact  similarity  of  quality,  the 
assumption  of  a  type-species  ia  indispensable.  We 
must  consider  as  the  type  of  the  class,  that  among  the 
Kinds  included  in  it,  which  exhibits  the  properties 
constitutive  of  the  class,  in  the  highest  degree;  con- 
ceiving  the  other  varieties  as  instances  of  degeneracy, 
as  it  were,  from  that  type  ;  deviations  from  it  by  infe- 
rior intensity  of  the  characteristic  property  or  proper- 
ties. For  every  phenomenon  ia  best  studied  [caterv 
parUme)  where  it  exists  in  the  greatest  intensity.    It 
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is  there  that  the  eflfects  which  either  depend  upon  it, 
or  depend  upon  the  same  causes  with  it,  will  also  exist 
in  the  greatest  degree.  It  is  there,  consequently,  and 
only  there,  that  those  eflfects  of  it,  or  joint  effects  with 
it,  can  become  fully  known  to  us;  so  that  we  may  leant 
to  recognise  their  smaller  degrees,  or  even  their  mere 
rudiments,  in  cases  in  which  the  direct  study  would 
have  been  difficult  or  even  impossible.  Not  to  men- 
tion that  the  phenomenon  in  its  higher  degrees  may 
be  attended  by  effects  or  collateral  circumstances  which 
in  its  smaller  degrees  do  not  occur  at  all,  requiring  for 
their  production  in  any  sensible  amount  a  greater  degree 
of  intensity  of  the  cause  than  is  there  met  with.  In 
man,  for  example  (the  species  in  which  both  the  pheno- 
menon of  animal  and  that  of  organic  life  exist  in  the 
highest  degree),  many  subordinate  phenomena  develop 
themselves  in  the  course  of  his  animated  existence, 
which  the  inferior  varieties  of  animals  do  not  show. 
The  knowledge  of  these  properties  may  nevertheless  be 
of  great  avail  towards  the  discovery  of  the  conditions 
and  laws  of  the  general  phenomenon  of  life,  which 
is  common  to  man  with  those  inferior  animals.  And 
they  are,  even,  rightly  considered  as  properties  of  ani- 
mated nature  itself;  because  they  may  evidently  be 
affiliated  to  the  general  laws  of  animated  nature; 
because  we  may  fdrly  presume  that  some  rudiments 
or  feeble  degrees  of  those  properties  would  be  recog- 
nised in  all  animals  by  more  perfect  organs,  or  even 
by  more  perfect  instruments,  than  ours;  and  because 
those  may  be  correctly  termed  properties  of  a  class, 
which  a  thing  exhibits  exactly  in  proportion  as  it 
belongs  to  the  class,  that  is,  in  proportion  as  it  pos- 
sesses the  main  attributes  constitutive  of  the  class. 

$  4.  It  remains  to  consider  how  the  internal  dis- 
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tribution  of  the  Beries  may  most  properly  take  place: 
in  what  maimer  it  should  be  divided  into  Orders, 
Families,  and  Genera. 

The  main  principle  of  diTision  must  of  course  be 
natural  affinity;  the  classes  formed  must  be  natural 
groups :  and  the  formation  of  these  has  already  been 
sufficiently  treated  of.  But  the  principles  of  naturBl 
grouping  must  be  applied,  in  subordination  to  the 
principle  of  a  natural  series.  The  groups  must  not 
he  BO  constituted  as  to  place  in  the  same  group  things 
which  ought  to  occupy  different  points  of  the  general 
scale.  The  precaution  necessary  to  be  observed  for 
this  piupose  is,  that  the  primary  divisions  must  be 
grounded  not  upon  all  distinctions  indiscriminately, 
but  upon  those  which  correspond  to  variations  in  the 
degree  of  the  main  phenomenon.  The  series  of  Ani- 
mated Nature  should  be  broken  into  parts  at  the 
exact  points  where  the  variation  in  the  degree  of 
intensity  of  the  main  phenomenon  (as  marked  by  ite 
principal  chairacters,  Sensation,  Thought,  Voluntary 
Motion,  &c.]  begins  to  be  attended  by  conspicuouB 
changes  in  the  miscellaneous  properties  of  the  animal. 
Such  well  marked  changes  take  place,  for  example, 
where  the  class  Mammalia  ends ;  at  the  points  where 
Fishes  are  separated  from  Insects,  Insects  from  Mol- 
lusca,  &c.  "When  so  formed,  the  primary  natural 
groups  will  compose  the  series  by  mere  juxtaposition, 
without  redistribution;  each  of  them  corresponding 
to  a  definite  division  of  the  scale.  In  like  manner 
each  family  should,  if  possible,  be  so  subdivided,  that 
one  portion  of  it  shall  stand  higher  and  the  other 
lower,  though  of  course  contiguous,  in  the  general 
scale;  and  only  when  this  is  impossible  is  it  allowable 
to  ground  the  remaining  subdivisions  upon  characters 
having  no  determinable  connexion  vdth  the  main 
phenomenon. 
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Where  the  principal  phraiomeoon  so  far  tratuceuda 
in  importance  all  other  properties  on  which  a  classiS- 
cation  could  be  ^t)unded,  as  it  doee  in  the  case  of 
animated  ezistenoe,  any  considerable  deviation  from 
the  rule  last  laid  down  is  in  general  sufBciently 
guarded  against  by  the  first  principle  of  a  natural 
amiDgement,  that  of  forming  the  groups  according  to 
the  most  important  characters.  All  attempts  at  a 
sdentific  classification  of  animEds,  since  first  their  ana- 
twny  and  physiology  were  successfully  studied,  have 
been  Aramed  with  a  certain  de^^e  of  inBtinctive  rde- 
rence  to  a  natural  series,  and  hare  accorded,  in  many 
more  points  than  they  have  differed,  with  the  classifi- 
cation which  would  most  naturally  have  been  grounded 
upon  such  a  series.  But  the  accordance  baa  not 
always  been  complete,  and  it  still  is  often  a  matter  of 
discussion  which  of  several  claasifications  best  accords 
with  the  true  scale  of  intensity  of  the  m^  pheno- 
menon. M.  Comte,  for  example,  blames  Cuvier  for 
having  formed  his  natural  groups  with  an  undue 
degree  of  reference  to  the  mode  of  alimentation,  a 
drcumatance  directly  connected  only  with  ot^ianic 
life,  and  leading  to  an  arrangement  most  inappropriate 
for  the  purposes  of  an  investigation  of  the  laws  of 
animal  life,  since  both  cunivorous  and  herbivorous  or 
frogivorous  animals  are  found  at  dmost  every  degree 
in  the  scale  of  animal  perfection.  M.  Comte,  vrith 
much  apparent  reason,  gives,  on  these  grounds,  greatly 
the  pre€n«nce  to  the  classification  framed  by  M.  de 
BlainviUe ;  as  representing  correctly,  by  the  mere  order 
of  the  groups,  the  successive  degeneracy  of  animal 
nature  from  its  highest  to  its  most  imperfect  exempli- 
fication. 

4  5.  A  classification  of  any  large  portion  of  the  field 
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of  nature,  in  coDformity  to  the  foregoing  principles, 
has  hitherto  been  found  practicable  only  in  one  great 
instance,  that  of  animalB.  In  the  case  even  of  vegetables, 
the  natural  arrangement  has  not  been  carried  beyond 
the  formation  of  natural  groups.  Naturalists  have 
found  and  probably  will  continue  to  find  it  impossible 
to  form  those  groups  into  any  series,  the  terms  of 
which  correspond  to  real  gradations  in  the  pheoo- 
menon  of  vegetatire  or  ot;ganic  life.  Such  a  difierence 
of  degree  may  be  traced  between  the  class  of  Vascular 
Plants  and  that  of  Cellular,  which  includes  UcheDB, 
algse,  and  other  substances  whose  organization  is 
simpler  and  more  rudimentary  than  that  of  the  higher 
order  of  vegetables,  and  which  therefore  ai^roach 
nearer  to  mere  inorganic  nature.  But  when  we  rise 
much  above  this  point,  we  do  not  find  any  recognisable 
difierence  in  the  degree  in  which  different  plants 
possess  the  properties  of  organization  and  life.  The 
dicotyledones  and  the  monocotyledones  are  distinct 
natural  groups,  but  it  cannot  be  said,  even  by  a  meta- 
phor, that  the  former  are  more  or  less  plants  thao  the 
latter.  The  palm-tree  and  the  oak,  the  rose  and  die 
tuUp,  are  organized  and  vegetate  in  a  difierent  man- 
ner, but  certainly  not  in  a  different  degree.  The 
natural  classification  of  vegetables  must  therefore  con- 
tinue to  be  made  without  reference  to  any  scale  or 
series;  and  the  whole  vegetable  kingdom  must  form, 
as  it  does  in  M.  Comte's  arrangement,  one  single  step 
or  gradation,  the  lowest  of  all  in  the  series  of  organized 
beings,  scientifically  constructed  for  the  purpose  of 
facilitating  the  investigation  of  the  laws  of  organic 
life. 

Although  the  scientific  arrangements  of  organic 
nature  afford  as  yet  the  only  complete  exiunpte  of  tbe 
true  principles  of  rational  classification,  whether  as  to 
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the  fonnation  of  groups  or  of  series,  those  priaciples 
are  applicable  to  all  cases  in  which  mankind  are  cejled 
upon  to  bring  the  various  parts  of  any  extensive  sub- 
ject into  mental  coordiDation.  They  are  as  much  to 
the  point  when  objects  are  to  be  classed  for  purposes 
of  art  or  business,  as  for  those  of  science.  The  proper 
arrangement,  for  example,  of  a  code  of  laws,  depends 
npon  the  same  scientific  conditions  as  the  classifica- 
tions in  natural  history  j  nor  could  there  be  a  better 
preparatory  discipline  for  that  important  function, 
than  the  study  of  the  principles  of  a  natural  arrauge- 
meat,  not  only  in  the  abstract,  but  in  their  actual 
^plication  to  the  class  of  phenomena  for  which  they 
were  first  elaborated,  and  which  are  still  the  best 
school  for  leamiog  their  use.  Of  this  the  great 
authority  on  codification,  Bentham,  was  perfectly 
aware:  and  his  early  Fragment  on  Qovemment,  the 
admirable  introduction  to  a  series  of  writings  une- 
qualled in  their  peculiar  department,  contains  clear 
and  just  views  (as  far  as  they  go)  on  the  meaning  of  a 
natural  arrangement,  such  as  could  scarcely  have 
occurred  to  any  one  who  lived  anterior  to  the  age  of 
Linnaeus  and  Bernard  de  Jussieu. 
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Chapter  I. 
OF  FALLACIES  IN  GENERAL. 

§  1.  It  is  a  maxim  of  the  schoolmen,  that  "  con- 
trariorum  eadem  est  scientia:"  we  never  really  know 
what  a  thing  is,  unless  we  are  also  able  to  give  a 
sufficient  accomit  of  its  opposite.  Conformably  to 
this  maxim,  one  considerable  section,  in  most  treatises 
on  Logic,  is  devoted  to  the  subject  of  Fallacies ;  and 
the  practice  is  too  well  worthy  of  observance,  to  allow 
of  our  departing  from  it.  The  philosophy  of  reason- 
ing, to  be  complete,  ought  to  comprise  the  theory  of 
bad  as  well  as  of  good  reasoning. 

We  have  endeavoured  to  ascertain  the  principles 
by  which  the  sufficiency  of  any  proof  can  be  tested^ 
and  by  which  the  nature  and  amount  of  evidence 
needful  to  prove  any  given  conclusion  can  be  deter- 
mined beforehand.  If  these  principles  were  adhered 
to,  then  although  the  number  and  value  of  the  truths 
ascertained  would  be  limited  by  the  opportunities,  or  by 
the  industry,  ingenuity,  and  patience,  of  the  individu^ 
inquirer,  at  least  error  would  not  be  embraced  instead 
of  truth.  But  the  general  consent  of  mankind, 
founded  upon  all  their  experience,  vouches  for  their 
being  far  indeed  from  even  this  negative  kind  of  per- 
fection in  the  employment  of  their  reasoning  powers. 

In  the  conduct  of  life — in  the  ordinary  business  of 
mankind — wrong  inferences,  incorrect  interpretations 
of  experience,  unless  after  much  culture  of  the  think- 
ing faculty,  are  absolutely  inevitable:  and  with  most 
people  after  the  highest  degree  of  culture  they  ever 
attain  (unless  where  the   events  of  their  daily  life 
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supply  an  immediate  corrective),  such  erroneous  in- 
ferences are  as  frequent  if  not  more  frequent  than 
correct  inferences,  correct  interpretations  of  experi- 
ence. Even  in  the  speculations  to  which  the  highest 
intellects  systematically  devote  themselves,  and  in 
reference  to  which  the  collective  mind  of  the  scientific 
world  is  always  at  hand  to  aid  the  efforts  and  control 
the  aberrations  of  individuals,  it  is  only  from  the 
more  perfect  sciences,  from  those  of  which  the  sub- 
ject-matter is  the  least  complicated,  that  opinions  not 
resting  upon  a  correct  induction  have  at  length,  gene- 
rally speaking,  been  expelled.  In  the  departments  of 
inquiry  relating  to  the  more  complex  phenomena  of 
the  universe,  and  especially  those  of  which  the  sub- 
ject is  man,  whether  as  a  moral  and  intellectual,  a 
social,  or  even  as  a  physical  being;  the  diversity  of 
opinions  still  prevalent  among  instructed  persona,  and 
the  equal  confidence  with  which  those  of  the  most 
contrary  ways  of  thinking  cling  to  their  respective 
tenets,  are  a  proof  not  only  that  right  modes  of  philo- 
sophising are  not  yet  generally  adopted  on  those  sub- 
jects, hut  that  wrong  ones  are ;  that  philosophers  have 
not  only  in  general  missed  the  truth,  but  have  often 
embraced  error;  that  even  the  most  cultivated  portion 
of  our  species  have  not  yet  learned  to  abstain  from 
drawing  conclusions  for  which  the  evidence  is  in- 
sufficient. 

The  only  complete  safeguard  against  reasoning  ill, 
is  the  habit  of  reasoning  well;  familiarity  with  the 
principles  of  correct  reasoning,  and  practice  in  apply- 
ing those  principles.  It  is,  however,  not  unim- 
portant to  consider  what  are  the  most  omimon  modeG 
of  bad  reasoning;  by  what  appearances  the  mind  is 
most  likely  to  be  seduced  from  the  observance  of  true 
prindples  of  induction ;  what,  in  short,  are  the  most 
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commoii  and  most  dangerous  varieties  of  Apparent 
Evidence,  whereby  men  are  misled  ioto  opinions  for 
which  there  does  not  exist  evidence  really  conclusive. 
A  catalogue  of  the  varieties  of  apparent  evidence 
which  are  not  real  evidence,  is  an  enumeration  of 
Fallacies.  Without  such  an  enumeration,  therefore, 
the  present  work  would  be  wanting  in  an  essential 
point.  And  while  writers  who  included  in  their  theory 
of  reasoning  nothing  more  than  ratiocination,  have, 
in  condstency  with  this  limitation,  conimed  their 
remarks  to  the  fallacies  which  have  their  seat  in  that 
portion  of  the  process  of  investigation;  we,  who 
profess  to  treat  of  the  whole  process,  must  add  to  our 
directions  for  performing  it  rightly,  warnings  against 
performing  it  wrong  in  any  of  its  parts  :  whether  the 
ratiocinative  or  the  experimental  portion  of  it  be  in 
faait,  or  the  fault  lie  in  dispensing  with  ratiocination 
and  induction  altogether. 

§  2.  In  considering  the  sources  of  unfounded  in- 
ference, it  is  unnecessary  to  reckon  the  errors  which 
arise,  not  from  a  wrong  method,  or  even  from  igno- 
rance of  the  right  one,  but  from  a  casual  lapse, 
through  hurry  or  inattention,  in  the  application  of  the 
true  principles  of  induction.  Such  errors,  like  the 
accidental  mistakes  in  casting  up  a  sum,  do  not  call 
for  philosophical  analysis  or  classification;  theoretical 
considen^ons  can  throw  no  l^ht  upon  the  means  of 
avoiding  them.  In  the  present  treatise  our  attention 
is  required,  not  to  mere  inexpertness  in  perfonniog 
the  operation  in  the  right  way,  (the  only  remedies 
for  which  are  increased  attention  and  more  sedulous 
practice,)  but  to  the  modes  of  performing  it  in  a  way 
fundamentally  wrong;  the  conditions  under  which  the 
human  miud  persuades  itself  that  it  has  sufficient 
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grounds  for  a  conclusion  which  it  has  not  arrived  at 
by  any  of  the  legitimate  methods  of  induction — which 
it  has  not,  even  carelessly  or  overhastily,  endeavoured 
to  test  by  those  legitimate  methods. 

$  3.  There  is  another  branch  of  what  may  be 
called  the  Philosophy  of  Error,  which  must  be  men- 
tioned here,  though  only  to  be  excluded  from  ovir 
subject.  The  sources  of  erroneous  opinions  are  two- 
fold, moral  and  intellectual.  Of  these,  the  moral  do 
not  fall  within  the  compass  of  this  work.  They  may 
be  classed  under  two  general  heads  ;  Indifference  to 
the  attainment  of  truth,  and  Bias :  of  which  last  the 
most  common  case  is  that  in  which  we  arc  biassed  by 
our  wishes;  but  the  liability  is  almost  as  great  to  the 
undue  adoption  of  a  conclusion  which  is  disagreeable 
to  us  as  of  one  which  is  agreeable,  if  it  be  of  a  natare 
to  bring  into  action  any  of  the  stronger  passions. 
Persons  of  timid  character  are  the  more  predisposed 
to  believe  any  statement,  the  more  it  is  calculated  to 
alarm  them.  Indeed,  it  is  a  psychological  law,  dedu- 
cible  from  the  most  general  laws  of  the  mental  consti- 
tution  of  man,  that  any  strong  passion  renders  us 
credulous  as  to  the  existence  of  objects  suitable  to 
excite  it. 

But  the  moral  causes  of  our  opinions,  though  real 
and  most  powerful,  are  but  remote  causes:  they  do 
not  act  immediately,  but  by  means  of  the  intellectual 
causes;  to  which  they  bear  the  same  relation  that  the 
circumstances  called,  in  the  theory  of  medicine,  pre^ 
duponru^  causes,  bear  to  farctfuu)' causes.  Indifference 
to  truth  cannot,  in  and  by  itself,  produce  erroneous 
belief;  it  operates  by  preventing  the  mind  from  eol- 
lecting  the  proper  evidences,  or  from  applying  to  them 
the  test  of  a  legitimate  and  rigid  induction;  by  which 
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omission  it  is  esposed  unprotected  to  the  influence  of 
any  species  of  apparent  evidence  which  occurs  spon- 
taneously, or  which  is  elicited  by  that  smaller  quantity 
of  trouble  which  the  mind  may  be  not  unwilling  to 
take.  As  little  is  Bias  a  direct  source  of  wrong  con- 
clusions. We  cannot  believe  a  proposition  only  by 
wishing,  or  only  by  dreadiug,  to  believe  it.  The  most 
violent  inclination  to  find  a  set  of  propositions  true 
will  not  enable  the  weakest  of  mankind  to  believe 
them  without  a  vestige  of  intellectual  grounds,  with- 
out any,  even  apparent,  evidence.  It  can  only  act 
indirectly,  by  placing  the  iutellectual  grounds  of  belief 
iQ  an  incomplete  or  distorted  shape  before  hia  eyes. 
It  makes  him  shrink  from  the  irksome  labour  of  a 
rigorous  induction,  when  he  has  a  misgiving  that  its 
result  may  be  disagreeable;  and  in  such  examination 
as  he  does  institute,  it  makes  him  exert  that  which  i$ 
in  a  certain  measure  voluntary,  his  attention,  unfairly, 
gjviDg  a  larger  share  of  it  to  the  evidence  which  seems 
fevourable  to  the  desired  conclusion,  a  smaller  to  that 
which  seems  unfavourable.  And  the  like  when  the 
bias  arises  not  from  desire  but  ieai.  Although  a 
person  afraid  of  ghosts  believes  that  he  has  seen  one 
on  evidence  wonderfully  inadequate,  he  does  not  be- 
lieve it  altogether  without  evidence;  he  has  perceived 
some  unusual  appearance,  while  passing  through  a 
church-yard :  he  saw  something  start  up  near  a  grave, 
which  looked  white  in  the  moonshine.  Thus  every 
enxineous  inference,  though  originating  in  moral 
causes,  involves  the  intellectual  operation  of  admitting 
insufficient  evidence  as  sufficient;  and  whoever  was 
on  his  guard  against  all  kinds  of  inconclusive  evi- 
dence which  can  be  mistaken  for  conclusive,  would 
be  in  no  danger  of  being  led  into  error  even  by  the 
strongest  bias.     There  have  been  minds  so  strongly 
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fortified  on  the  iDtellectual  side,  that  they  cotild  Dot 
blind  themselves  to  the  light  of  truth,  however  really 
desirouH  of  doing  so;  they  could  not,  with  all  the 
iuclination  in  the  world,  pass  off  upon  themselves  bad 
ailments  for  good  ones.  If  the  aophistry  of  the  in- 
tellect could  be  rendered  impossible,  that  of  tiie  feel- 
ings, having  no  instrument  to  work  with,  would  be 
powerless.  A  comprehensive  classification  of  all  those 
things  which,  not  being  evidence,  are  liable  to  appear 
such  to  the  understanding,  will,  therefore,  include  all 
errors  of  judgment  arising  from  moral  causes,  to  the 
exclusion  only  of  errors  of  practice  committed  f^;aiaBt 
better  knowledge. 

To  examine,  then,  the  various  kinds  of  apparent 
evidence  which  are  not  evidence  at  all,  and  of  appa- 
rently conclusive  evidence  which  do  not  really  amount 
to  Conclusiveness,  is  the  object  of  that  part  of  our 
inquiry  into  which  we  are  about  to  enter. 

The  subject  is  not  beyond  the  compass  of  classifi- 
cation and  comprehensive  survey.  The  things,  in- 
deed, which  are  not  evidence  of  any  given  conclusioD, 
are  manifestly  endless,  and  this  negative  pn^wrty, 
having  no  dependence  upon  any  positive  ones,  cannot 
be  made  the  groundwork  of  a  real  classification.  But 
the  things  which,  not  being  evidence,  are  susceptible 
of  being  mistaken  for  it,  are  capable  of  a  classification 
having  reference  to  the  positive  property  which  they 
possess,  of  appearing  to  be  evidence.  We  may 
arrange  them ,  at  our  choice,  on  either  of  two  principles ; 
according  to  the  cause  which  makes  them  appear  evi- 
dence, not  being  so ;  or  according  to  the  particular 
kind  of  evidence  which  th«y  simulate.  The  Classifi- 
cation of  Fallacies  which  will  be  attempted  in  the 
ensuing  chapter,  is  founded  upon  these  consideratioiifi 
jointly. 
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Chapter  II. 
CLASSIFICATION  OF  FALLACIES. 

\  1.  In  attempting  to  establish  certaia  general 
distinctions  which  shaJl  mark  out  from  one  another 
the  various  kinds  of  FallaciouB  Evidence,  we  propose 
to  onrselves  an  altogether  different  aim  ftom  that  of 
several  eminent  thinkers,  who  have  ^ven,  under  the 
name  of  Political  or  other  Fjdlacies,  a  mere  enumera- 
tion of  a  certain  number  of  erroneous  opinions  ;  false 
general  propositiona  which  happen  to  be  often  met 
with ;  lod  communes  of  bad  arguments  on  some  par- 
ticular subject.  Logic  is  not  concerned  with  the  ialse 
opioioDS  which  men  happen  to  entertain,  but  with  the 
manner  in  which  they  come  to  entertain  them.  '  The 
question  for  us  is  not,  what  facts  men  have  at  any  time 
erroneoualy  supposed  to  be  proof  of  certain  other 
facts,  hut  what  property  in  the  facts  it  was  which  led 
them  to  this  mistaken  supposition. 

When  a  fact  is  supposed,  ^though  incorrectly,  to 
be  evidentiary  of,  or  a  mark  of,  some  other  fact,  there 
must  be  a  cause  of  the  error ;  the  supposed  eviden- 
tiary fact  must  be  connected  in  some  particular  man- 
ner with  the  &ct  of  which  it  is  deemed  evidentiary, 
most  stand  in  some  particular  relation  to  it,  without 
which  relation  it  would  not  be  regarded  in  that  Ught. 
The  relation  may  either  be  one  resulting  from  the 
umple  contemplation  of  the  two  facts  side  by  side 
with  one  another,  or  it  may  depend  upon  some  process 
of  oar  own  mind,  by  which  a  previous  association  has 
been  established  between  them.  Some  peculiarity  of 
relation,  however,  there  must  be ;  the  fact  which  can^ 
z  3 
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even  by  the  wildest  aberration,  be  supposed  to  prove 
another  fact,  must  stand  in  some  special  position  with 
regard  to  it ;  and  if  we  could  ascertain  and  define  that 
special  position,  we  should  perceive  the  origin  of  the 
error. 

We  cannot  regard  one  iact  as  evidentiary  of  ano- 
ther unless  we  believe  that  the  two  are  always,  or  in 
the  majority  of  cases,  conjoined,  [f  we  believe  A  to 
be  evidentiary  of  B,  if  when  we  see  A  we  are  inclined 
to  infer  B  from  it,  the  reason  is  becaose  we  believe 
that  wherever  A  is,  B  also  either  always  or  for  the 
most  part  exists,  either  as  an  antecedent,  a  conse- 
quent, or  a  concomitant.  If  when  we  see  A  we  are 
inclined  not  to  expect  B,  if  we  believe  A  to  be  evi- 
dentiary of  the  absence  of  B,  it  is  because  we  believe 
that  where  A  ia,  B  either  is  never,  or  at  least  seldom, 
found.  Erroneous  conclusions,  in  short,  no  less  than 
correct  couclusioas,  have  an  invariable  relation  to  a 
general  formula,  either  expressed  or  tacitly  implied. 
When  we  infer  some  fact  from  some  other  fact  which 
does  not  really  prove  it,  we  either  have  admitted,  or 
if  we  maintained  consistency,  ought  to  admit,  some 
groundless  general  proposition  respecting  the  conjunc- 
tion of  the  two  phenomena. 

For  every  property,  therefore,  in  foots,  or  in  our 
mode  of  considering  facts,  which  leads  us  to  beilieve 
that  they  are  habitually  conjoined  when  they  are  not, 
or  that  they  are  not  when  in  reality  they  are,  there  is 
a  corresponding  kind  of  Fallacy ;  and  an  enumeration 
of  Fallacies  would  consist  in  a  specification  of  those 
properties  in  focts,  and  those  pecuharilies  in  our  mode 
of  considering  them,  which  give  rise  to  this  erroneous 
opinion. 

2.  To  begin,  then ;  the  supposed  conilexion,  or 
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repagnance,  between  the  two  facts,  may  either  be  a 
conclusion  from  evidence  (that  is,  from  some  other 
proposition  or  propositions)  or  may  be  admitted  with- 
out any  such  ground ;  admitted,  as  the  phrase-  is,  on 
its  own  evidence ;  embraced  as  self-evident,  as  an 
axiomatic  truth.  This  gives  rise  to  the  first  great  dis- 
tinction, that  between  Fallacies  of  Inference,  and  Fal- 
lacies of  Simple  Inspection.  In  the  latter  division 
mast  he  included  not  only  all  cases  in  which  a  propo- 
sition is  believed  and  held  for  true,  literally  without 
any  extrinsic  evidence,  either  of  specific  experience  .or 
general  reasoning;  but  those  more  frequent  cases  in 
which  simple  inspection  creates  a  presumption  in 
favour  of  a  proposition  j  not  sufficient  for  beUef,  but 
sufficient  .to  cause  the  strict  principles  of  a  regular 
ioduction  to  be  dispensed  with,  and  creating  .a  predis- 
position  to  believe  it  on  evidence  which  would  be  seen 
to  be  insufficient  if  no  such  presumption  existed. 
This  class,  comprehending  the  whole  of  what  may 
be  termed  Natural  Prejudices,  and  which  I  shall  call 
indiscriminately  Fallacies  of  Simple  Inspection  or  Fal- 
lacies d  priori,  shall  be  placed  at  the  head  of  our  list. 
Fallacies  of  Inference,  or  erroneous  conclusions 
firom  supposed  evidence,  must  be  subdivided  according 
to  the  nature  of  the  apparent  evidence  from  which 
the  conclusions  are  drawn;  or  (what  is  the  same 
thing,)  according  to  the  particular  kind  of  sound 
argument  which  the  fallacy  in  question  simulates. 
But  there  is  a  distinction  to  be  first  drawn,  which  does 
not  answer  to  any  of  the  divisions  of  sound  argu- 
ments, but  arises  out  of  the  nature  of  bad  ones.  We 
may  know  exactly  what  our  evidence  is,  and  yet 
draw  a  false  (inclusion  from  it ;  we  may  conceive  pre- 
cisely what  our  premisses  are,  what  alleged  matters  of 
fact,  or  general  principles,  are  the  foundation  of  onr 
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inference ;  and  yet,  becaiise  the  premisses  are  false,  or 
because  we  have  inferred  from  them  what  they  will 
not  support,  our  conclusion  may  be  erroneous.  But 
a  case,-  perhaps  even  more  frequent,  is  that  in  whidi 
the  error  arises  from  not  conceiving  our  premisses 
with  due  clearness,  that  is,  (as  shown  in  the  preceding 
Book*,)  with  dae  fixity :  forming  one  conception  of 
our  evident  when  we  collect  or  receive  it,  and  another 
when  we  make  use  of  it ;  or  unadvisedly  and  in  gene- 
ral uncouBdooBly  substituting,  as  we  proceed,  difie- 
rent  premisses  in  the  place  of  those  with  whicb  we  set 
out,  or  a  difierent  conclusion  for  that  which  we 
undertook  to  prove.  This  gives  existence  to  a  class 
of  fallacies  which  may  be  justly  termed  Fallacies  of 
Confusion ;  comprehending,  among  others,  all  those 
which  have  thar  source  in  language,  wbether  arising 
from  the  vagueness  or  ambiguity  of  our  terms,  or  from 
casual  associations  with  tbem. 

When  the  fallacy  is  not  one  of  Contusion,  that  is, 
when  the  proposition  believed,  and  the  evidence  on 
which  it  is  believed,  are  steadily  apprehended  and 
imambiguously  expressed,  there  remain  to  be  made 
two  cross  divisions,  giving  rise  to  four  classes.  The 
Apparent  Evidence  may  be  either  particular  facts,  or 
foregone  generalizations ;  that  is,  the  process  may 
simulate  either  simple  Indnction,  or  Deduction:  and 
again,  the  evidence,  whether  consisting  of  facts  or 
general  propositions,  may  be  false  in  itself,  or,  hdng 
true,  may  fail  to  bear  out  the  conclusion  attempted  to 
be  founded  upon  it  This  gives  ua,  first,  Fallacies  of 
Induction  and  Fallacies  of  Deduction,  and  then  a  sub- 
division of  each  of  these,  according  as  the  supposed 
evidence  is  false,  or  true  but  inconclusive. 
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Fallacies  of  Indnction,  ^ere  the  iacts  upon  which 
die  induction  proceeds  are  erroneous,  may  be  teribed 
Fallacies  of  Observation.  The  tenn  is  not  strictly 
accurate,  or  rather,  not  accurately  coeztenslTe  m\h 
the  class  of  fellades  which  I  propose  to  designate 
by  it.  Induction  is  not  always  gtvunded  upon  facts 
immediately  observed,  but  sometimes  upon  facts  in- 
ferred :  and  when  these  last  are  erroneous,  the  error 
is  not,  in  the  literal  sense  of  the  term,  an  instance  of 
bad  observation,  but  of  bad  inference.  It  will  be 
convenient,  however,  to  make  only  one  class  of  all  the 
inductions  of  irtiich  the  eiror  lies  in  not  sufficiently 
ascertainiDg  the  Acts  on  vAncb  the  theory  is  grounded^ 
whether  the  cause  of  failure  be  mal-observation,  or 
simple  non-observation,  and  whether  the  mal-observa- 
tion be  direct,  or  by  means  of  intermediate  nwrks 
which  do  not  prove  what  they  are  supposed  to  prove. 
And  in  the  absence  of  any  comprehensive  term  to 
denote  the  ascertainment,  by  whatever  means,  of 
de  facts  on  which  an  induction  is  gronnded,  I  wiU 
venture  to  retain  for  this  class  of  fallades,  under 
the  explanation  already  given,  the  title,  Fallades  of 
Observation. 

The  other  class  of  inductive  fallacies,  in  which  the 
facts  are  correct,  but  the  conclusion  not  warranted  by 
thean,  are  properly  draiominated  Fallacies  of  Generali- 
zation :  and  these,  again,  fall  into  various  subordinate 
classes,  or  natural  groups,  some  of  which  will  be 
enumerated  in  their  proper  place. 

When  we  now  turn  to  Fallacies  of  Deduction, 
namely,  those  modes  of  incorrect  argumentation  in 
which  the  premisses,  or  some  of  them,  are  general 
propositions,  and  the  argument  a  ratiocination  j  we 
may  of  course  subdivide  these  also  into  two  q>ecies, 
umilar  to  the  two  preceding,  namely,  those  which  pro- 
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ceed  on  iabe  premisBes,  and  those  of  which  the  pre- 
misses, though  true,  do  not  support  the  conclusioD. 
But  of  these  species,  the  first  must  necessarily  fall 
within  some  one  of  the  heads  already  enumerated. 
For  the  error  must  be  either  in  those  premisses  which 
are  general  propositions,  or  in  those  which  assert  indi- 
viduat  facts.  In  the  former  case  it  is  an  InductiTe 
Fallacy,  of  one  or  the  other  class;  in  the  latter  it  is 
a  Fallacy  of  Observation:  unless,  in  either  case,  the 
erroneous  premiss  has  been  assumed  on  simple  inspec- 
tion, in  which  case  the  fallacy  is  h  priori.  Or,  finally, 
the  premisses,  of  whichever  kind  they  are,  may  never 
have  been  conceived  in  so  distinct  a  manner  as  to 
produce  any  clear  consciousness  by  what  means  they 
were  arrived  at;  as  in  the  case  of  what  is  called 
reasoning  in  a  circle:  and  then  the  &llacy  is  of 
Confiision. 

There  remains,  therefore,  as  the  only  class  of 
fallacies  having  properly  their  seat  in  deduction,  those 
in  which  the  premisses  of  the  ratiocination  do  not 
bear  out  its  conclusion;  the  various  cases,  in  short,  of 
vicious  argumentation,  provided  against  by  the  rules 
of  the  syllogism.  We  shall  call  these.  Fallacies  of 
Batiocination. 

We  have  thus  five  distinguishable  classes  of  fallacy, 
which  may  be  expressed  in  the  following  synoptic 
table:— 

/oT  simple  liupMliaii  |.  V^]»rim  i  priori. 

11  lEductiTsj'-  •'•llMJ«<rfOb»r™iko. 

O.  FiUuHaorGoianliulion. 
Dcductiva  1  ,    „  „    .       ,  „    . 
Pklkds  ;*■  P»U^"of  Brtiodn»doii. 

IndiMlncllT  I  .     .    .    -  9.  FslUtlt.  of  Conftirion. 
coDcnved    I 

§  3.  We  must  not,  however,  expect  to  find  that 
men's  actual  errors  always,  or  even  commonly,  fall  so 


CLASSIFICATION    OF    FALLACIES.  345 

UDmistakeably  under  some  one  of  these  classes,  as  to 
be  incapable  of  being  referred  to  any  other.  Erro- 
neous arguments  do  not  admit  of  such  a  sharply-cut 
diviBion  aa  valid  arguments  do.  An  argument  fully 
stated,  with  all  its  steps  distinctly  set  out,  in  language 
not  susceptible  of  misunderstanding,  must,  if  it  be 
erroneous,  be  so  in  some  one,  and  one  only,  of  these 
five  modes ;  or  indeed  of  the  first  four,  since  the  fifth, 
on  such  a  supposition,  would  vanish.  But  it  is  not  in 
the  nature  of  bad  reasoning  to  express  itself  thus 
naambiguously.  When  a  sophist,  whether  he  is  im- 
posing upon  himself  or  attempting  to  impose  upon 
others,  can  be  constrained  to  throw  his  sophistry  into 
80  distinct  a  form,  it  needs,  in  a  lai^  proportion  of 
cases,  no  further  exposure. 

In  all  arguments,  everywhere  but  in  the  schools, 
some  of  the  links  are  suppressed;  a  fortiori  when  the 
ai^er  either  intends  to  deceive,  or  is  a  lame  and 
inexpert  thinker,  little  accustomed  to  bring  his  rea- 
soning processes  to  any  test:  and  it  is  in  those  steps 
of  the  reasoning  which  are  made  in  this  tacit  and  half- 
conscious,  or  even  wholly  unconscious  manner,  that 
the  error  oftenest  lurks.  In  order  to  detect  the 
fallacy,  the  proposition  thus  silently  assumed  must 
be  supphed ;  but  the  reasoner,  most  likely,  has  never 
really  asked  himself  what  he  was  assuming:  his  con- 
fdter,  if  unable  to  extort  it  from  him  by  the  Socratic 
mode  of  interrogation,  must  himself  judge  what  the 
suppressed  premiss  ought  to  be  in  order  to  support  the 
conclusion.  And  hence,  in  the  words  of  Archbishop 
"Whately,  "  it  must  be  often  a  matter  of  doubt,  or 
rather,  of  arbitrary  choice,  not  only  to  which  genus 
each  kind  of  fallacy  should  be  referred,  but  even  to 
which  kind  to  refer  any  one  individual  fallacy;  for 
since,   in  any  course  of  argument,   one  premiss  is 
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usually  suppressed,  it  frequentiy  happens  in  the  case 
of  a  fallacy,  that  the  hearers  are  left  to  the  alternative 
of  supplying  either  a  premiss  which  is  not  true,  or  el$e, 
one  which  does  not  prove  the  codcIusIoq:  e.g.,  if  a 
man  expatiates  on  the  distress  of  the  country,  and 
thence  argues  that  the  government  is  tyrannical,  we 
must  suppose  him  to  assume  either  that  *  every  dis- 
tressed country  is  under  a  tyranny,'  which  is  a  mani- 
fest falsehood,  or,  merely  that '  every  country  under  a 
tyranny  is  distressed,*  which,  however  true,  prares 
nothing,  the  middle  term  heing  undistributed."  The 
former  would  be  ranked,  in  our  distribution,  among 
fallacies  of  generalization,  the  latter  among  those  a£ 
ratiocination.  "  Which  are  we  to  suppose  the  speaker 
meant  us  to  understand  f  Surely"  (if  he  nndravtood 
himself)  "  just  whichever  each  of  his  hearers  might 
happen  to  prefer:  some  might  assent  to  the  false  {ire- 
miss;  others  idlow  the  tmsound  syllogism." 

Almost  all  fallades,  therefore,  might  in  strictnesB 
be  brought  under  our  fifth  class,  Fallacies  of  C<Hifii- 
sion.  A  fallacy  can  seldom  be  absolutely  referred  to 
any  of  the  other  classes;  we  can  only  say,  that  if  all 
the  links  were  filled  up  which  shotdd  he  capable  of 
being  supplied  in  a  valid  argument,  it  would  either 
stand  tfaas  (forming  a  fallacy  of  one  class),  or  thus  (a 
iallacy  of  another) ;  or  at  Jiirthest  we  may  say,  that 
the  conclusion  is  most  likely  to  have  ori^ated  in  a 
iallacy  of  such  and  such  a  chtss.  Thus  in  Archbishop 
Whately's  illustratioQ,  the  error  oimmitted  may  be 
traced  with  most  probability  to  a  fallacy  of  generali- 
zation; that  of  mistaloDg  an  uncertain  mark,  or  piece 
of  evidence,  for  a  certain  one;  concluding  from  an 
eflfect  to  some  one  of  its  possible  causes,  when  there 
are  others  which  would  have  been  equally  capable  of 
producing  it. 
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Yet,  though  the  five  classes  run  into  each  other, 
and  a  particular  error  often  seems  to  be  arbitrarily 
assigned  to  one  of  them  rather  than  to  any  of  the 
rest,  there  is  considerable  use  in  so-  distinguishing 
them.  We  shall  find  it  convenient  to  set  apart,  as 
Fallades  of  Confusion,  those  of  which  confusion  is  the 
most  obvious  characteristic;  in  which  no  other  cause 
can  be  asagned  for  the  mistake  committed ,  than  n^lect 
(o*  inability  to  state  the  question  properly,  and  to  ap- 
prehend the  evidence  with  definiteness  and  precision. 
In  the  remaining  four  classes  I  shall  place  not  only 
the  comparatively  few  cases  in  which  the  evidence  is 
dearly  seen  to  be  what  it  is,  and  yet  a  wrong  conclu- 
sion drawn  from  it,  but  also  those  in  which,  although 
there  be  confiuion,  the  confusion  is  not  the  sole  cause 
of  the  error,  but  there  is  some  shadow  of  a  ground  for 
it  in  the  nature  of  Uie  evidence  itself.  And  in  distri- 
buting these  cases  of  partial  confusion  among  the  four 
classes*  I  shall,  when  there  can  be  any  hesitation  as 
to  the  precise  seat  of  the  fallacy,  soppose  it  to  be  in 
that  part  of  the  process]  in  which  from  the  nature  (rf 
the  case,  and  the  known  infirmities  of  the  human 
nmid,  an  error  wonld  in  the  particular  drcumstances 
be  the  most  probable. 

After  these  obserrations  we  shall  proceed,  without 
further  preamble,  to  consider  the  five  classes  in  their 
order. 
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$  1.  The  tribe  of  errors  of  which  we  are  to  treat 
in  the  first  instance,  are  those  in  which  no  actual 
inference  takes  place  at  all ;  the  proposition  (it  cannot 
in  such  cases  be  called  a  conclusion)  being  embraced, 
not  as  proved,  but  as  requiring  no  proof;  as  a  self- 
evident  truth ;  or  else  as  having  such  intrinsic  veri- 
similitude, that  external  evidence  not  in  itself 
amounting  to  proof,  is  sufficient  in  aid  of  the  ante- 
cedent presumption. 

An  attempt  to  treat  this  subject  comprehensively 
would  be  a  transgression  of  the  bounds  prescribed  to 
this  work,  since  it  would  necessitate  the  inquiry 
which,  more  than  any  other,  is  the  grand  question  ol 
transcendental  metaphysics,  viz..  What  are  the  pro- 
positions which  may  reasonably  be  received  without 
proof?  That  there  must  be  some  such  propositions 
all  are  agreed,  since  there  cannot  be  an  infinite  series 
of  proof,  a  chain  suspended  from  nothing.  But  to 
determine  what  these  propositions  are,  is  the  opus 
magnum  of  the  higher  mental  philosophy.  Twa  prin- 
cipal divisions  of  opinion  on  the  subject  have  divided 
the  schools  of  philosophy  from  its  first  dawn.  The 
one  recognises  no  ultimate  premisses  but  the  facts  of 
our  subjective  consciousness;  *our  sensations,  emo- 
tions, intellectual  states  of  mind,  and  volitions.  Hiese, 
and  whatever  by  the  strict  rules  of  Induction  can  be 
derived  from  these,  it  Is  possible,  according  to  this 
theory,  for  us  to  know ;  of  all  else  we  must  remain 
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in  ignorance.  The  opposite  school  hold  that  there 
are  other  existences,  suggested  indeed  to  our  minds 
by  these  subjective  phenomena,  but  not  inferrible 
from  them,  by  any  process  either  of  deduction  or  of 
induction;  which,  however,  we  must,  by  the  constitu- 
tion of  our  mental  nature,  recognise  as  realities;  and 
realities,  too,  of  a  higher  order  than  the  phenomena 
of  our  consciousness,  being  the  efficient  causes  and 
necessary  substrata  of  all  Phenomena.  Among  these 
entities  they  reckon  Substances,  whether  matter  or 
spirit ;  from  the  dust  under  our  feet  to  the  soul,  and 
from  that  to  the  Deity.  All  these  according  to  them 
are  preternatural  or  supernatural  beings,  having  no 
likeness  in  experience,  although  experience  is  entirely 
a  manifestation  of  their  agency.  Their  existence, 
together  with  more  or  less  of  the  laws  to  which 
they  conform  in  their  operations,  are,  on  this  theory, 
apprehended  and  recognised  as  real  by  the  mind  itself, 
intuitively:  experience  (whether  in  the  form  of  sensa- 
tion, or  of  mental  feeling)  having  no  other  part  in  the 
matter  than  as  affording  a  multitude  of  facts,  which 
are  consistent  with  these  necessary  postulates  of 
reason,  and  which  are  explained  and  accounted  for  by 
them. 

As  it  is  foreign  to  the  purpose  of  the  present 
treatise  to  determine  on  which  side  the  truth  lies  as 
between  these  theories,  we  are  precluded  from  inquir- 
ing into  the  existence,  or  defining  the  extent  and 
limits,  of  knowledge  &  priori,  and  from  characterizing 
the  kind  of  correct  assumption  (if  any  such  there  be), 
which  the  fallacy  of  incorrect  assumption,  now  under 
consideration,  simulates.  Yet  since  it  is  allowed  on 
both  sides  that  such  assumptions  are  occasionally 
made  improperly,  we  may  find  it  practicable,  without 
entering  into  the  ultimate  metaphysical  grounds  of  the 
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diBCUssion,  to  state  some  speculative  propositions,  and 
suggest  some  practical  cautions  (not  absolutely  incon- 
sistent with  dther  view  of  the  philosophical  question) 
respecting  the  forms  in  which  such  unwarranted 
a8Sumpti(»iB  are  most  likely  to  be  made. 

j  2.  In  the  cases  in  which,  according  to  the  philoso- 
phers of  the  ontological  school,  the  mind  apprehends, 
by  intuition,  things,  and  the  laws  of  things,  not  cog- 
nizable by  our  sensitive  faculty;  those  intuitive,  or 
supposed  intuitive,  perceptions  are  undistinguishable 
from  what  the  opposite  school  are  accustomed  to  call 
ideas  of  the  mind.  When  they  themselves  say  that 
they  perceive  the  things  by  an  immediate  act  of  a 
faculty  given  for  that  purpose  at  their  creation,  it 
would  be  said  of  them  by  their  opponents  that  they 
find  an  idea  or  conception  in  their  own  minds,  and 
from  the  idea  or  conception,  infer  the  existence  of  a 
cOTresponding  objective  reality.  Nor  would  this  be 
an  unfair  statement,  but  a  mere  version  into  other 
words  of  the  account  given  by  themselves;  and  one 
to  which  the  more  clear-sighted  of  them  might,  and 
generally  do^  without  hesitation  subscribe.  Since, 
therefore,  in  the  cases  which  lay  the  strongest  claim 
to  be  examples  of  knowledge  d  priori,  the  mind  pro- 
ceeds from  the  idea  of  a  thing  to  the  reality  of  the 
thing  itself,  we  cannot  be  surprised  by  finding  that 
illicit  assumptions  4  priori  consist  in  doing  the  same 
thing  erroneously:  in  mistaking  subjective  facts  few 
objective,  laws  of  the  percipient  mind  for  laws  of  the 
perceived  object,  properties  of  the  ideas  or  concep- 
tions for  properties  of  the  things  conceived. 

Accordingly,  a  large  proportion  of  the  erroneous 
thinking  which  exists  in  the  world  proceeds  upon  a 
tacit  assumption,  that  the  same  order  must  obtain 
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among  the  objects  in  nature  which  obtains  among  our 
ideas  of  them.  That  if  we  always  think  of  two  things 
together,  the  two  things  must  always  exist  together. 
Hiat  if  one  thing  makes  us  think  of  another  as  pre- 
ceding or  following  it,  that  other  must  precede  it  or 
fdlow  it  in  actual  fact.  And  conversely,  that  when 
we  cannot  conceive  two  things  together  they  cannot 
exist  together,  and  that  their  combination  nmy,  with- 
out further  evidence,  be  rejected  from  the  list  of 
possible  occurrences. 

Few  persons,  I  am  inclined  to  think,  have  reflected 
upon  the  great  extent  to  which  this  fallacy  has  pre- 
vailed, and  prevails,  in  the  actual  beliefs  and  actions  of 
mankind.  For  a  first  illustration  of  it,  we  may  refer 
to  a  large  class  of  popular  superstitions.  If  any  one 
will  examine  in  what  circumstance  most  of  those 
things  agree,  which  in  different  ages  and  by  different 
portions  of  the  human  race  have  been  considered  as 
omens  or  prognostics  of  some  interesting  event,  whe- 
ther calamitous  or  fortunate ;  he  will  find  them  very 
generally  charactenzed  by  this  peculiarity,  that  they 
cauae  the  miud  to  think  of  that,  of  which  they  are 
therefore  supposed  to  forebode  the  actual  occurrence. 
"  Talk  of  tbe  devil,  and  he  will  appear,"  has  passed 
into  a  proverb.  Talk  of  the  devil,  that  is,  raise  the 
idea,  and  the  reality  will  follow.  In  times  when  the 
appearance  of  that  personage  in  a  visible  form  was 
thought  to  be  no  uncommon  occurrence,  it  has  doubt- 
less often  happened  to  persons  of  vivid  imagination 
and  susceptible  nerves,  that  talking  of  the  devil  has 
caused  them  to  fancy  they  saw  him ;  as,  even  in  our 
incredulous  days,  listening  to  ghost  stories  predisposes 
us  to  see  ghosts:  and  thus,  as  a  prop  to  thte  A  priori 
follacy,  there  might  come  to  be  added  an  auxiUary 
fallacy  of  mal-observation,  with  one  of  false  genera- 
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lization  grounded  upon  it.  Fallacies  of  differeDt 
orders  often  herd  or  cluster  together  in  this  fashion. 
But  the  origin  of  the  superstition  is  evidently  that 
which  we  have  assigned.  In  like  manner  it  has  been 
universally  considered  unlucky  to  speak  of  misfortune. 
The  day  on  which  any  calamity  happened  has  been 
considered  an  unfortunate  day,  and  there  has  been  a 
feeling  everywhere,  and  in  some  nations  a  religious 
oMigation,  against  transacting  any  important  business 
on  that  day.  For  on  such  a  day  our  thoughts  are 
Ukely  to  he  of  misfortune.  For  a  similar  reason,  any 
untoward  occurrence  in  commencing  an  undertakir^ 
has  been  considered  ominous  of  failure;  and  often, 
doubtless,  has  really  contributed  to  it,  by  putting  the 
persons  engaged  in  the  enterprise  more  or  less  out 
of  spirits :  but  the  belief  has  equally  prevailed  where 
the  disagreeable  circumstance  was,  independently  of 
superstition,  too  insignificant  to  depress  the  spirits  by 
any  influence  of  its  own.  All  know  the  story  of 
Csesar'a  accidentally  stumbliog  in  the  act  of  landing 
on  the  African  coast;  and  the  presence  of  mind  with 
which  he  converted  the  direful  presage  into  a  favour- 
able  one  by  exclaiming,  "Africa,  I  embrace  thee!" 
Such  omens,  it  is  true,  were  often  conceived  as  warn- 
ings of  the  future,  given  by  a  friendly  or  a  hostile 
deity;  but  this  very  superstition  grew  out  of  a  pre- 
existing tendency  ;  the  god  was  supposed  to  send,  as 
an  indication  of  what  was  to  come,  something  which 
men  were  already  inclined  to  consider  in  that  hg^t. 
So  in  the  case  of  lucky  or  unlucky  names.  Hero- 
dotus tells  how  the  Greeks,  on  the  way  to  Mycale, 
were  encouraged  in  their  enterprise  by  the  arrival  of  a 
deputation  from  Samos,  one  of  the  members  of  which 
was  named  Hegesistratus,  the  leader  of  armies. 

Cases  may  be  pointed  out  in  which  somethiag 
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which  could  have  no  real  effect  but  to  make  persons 
think  of  misfortune,  was  regarded  not  merely  as  a 
prognostic  but  as  something  approaching  to  an  actual 
cause  of  it.  Tlie  ^u^^^i  of  the  Greeks,  and  favete 
linffuis,  or  bona  verba  guaso,  of  the  Romans,  evince  the 
care  with  which  they  endeavoured  to  repress  the 
utterance  of  any  word  expressive  or  suggestive  of  ill 
fortune;  not  from  notions  of  delicate  politeness,  to 
which  their  general  mode  of  conduct  and  feeling  had 
very  little  reference,  but  from  bond  fide  alarm  lest  the 
event  so  suggested  to  the  imagination  should  in  fact 
occur.  Some  vestige  of  a  similar  superstition  has 
been  known  to  exist  among  uneducated  persons  even 
in  our  own  day:  it  is  thought  an  unchristian  thing  to 
talk  of,  or  suppose,  the  death  of  any  person  while  he 
is  alive.  It  ia  known  how  careful  the  Romans  were 
to  avoid,  by  an  indirect  mode  of  speech,  the  utterance 
of  any  word  directly  expressive  of  death  or  other  cala- 
mity: how  instead  of  mortuaa  est  they  said  vixit; 
and  "be  the  event  fortunate  or  otherwise"  instead  of 
adverse.  The  name  Maleventum,  of  which  Salmasius 
so  sagaciously  detected  the  Thessalian  origin  (MaXoet», 
iSaKaevToi),  they  changed  into  the  highly  propitious 
denomination,  Beneventum;  and  Epidamnus,  a  name 
so  pleasant  in  its  associations  to  the  reader  of  Thucy- 
dides,  they  exchanged  for  Dyrrhachium,  to  escape  the 
perils  of  a  word  su^estive  of  damnum  or  detriment. 

"  If  an  hare  cross  the  highway,"  says  Sir  Thomas 
Browne*,  "  there  are  few  above  threescore  that  are 
not  perplexed  thereat ;  which  notwithstanding  is  but 
an  augurial  terror,  according  to  that  received  expres- 
eion,  Inauspicatum  dot  Her  oblatus  lepus.  And  the 
ground  of  the  conceit  was  probably  no  greater  than 
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this,  that  a  fearful  animal  passing  by  us  porteaded 
UQto  UB  something  to  be  feared;  as  upon  the  like  con- 
sideration the  meeting  of  a  fox  pressed  some  fiitare 
imposture."  Such  superstitions  as  these  last  must 
be  the  result  of  study;  they  are  top  recondite  for  na- 
tural or  spontaneous  growth.  But  when  the  attempt 
was  once  made  to  construct  a  science  of  predictions, 
any  association,  though  never  so  faint  or  remote, 
by  which  an  object  could  be  connected  in  however 
far-fetched  a  manner  with  ideas  either  of  prosperity 
or  of  danger  and  misfortune,  was  enough  to  determine 
its  being  classed  among  good  or  evil  omens. 

An  example  of  rather  a  different  kind  frotn  any  of 
these,  but  falling  under  the  same  principle,  is  the 
famous  attempt,  on  which  so  much  labour  and  inge- 
nuity were  expended  by  the  alchemists,  to  make  gold 
potable.  The  motive  to  this  was  a  conceit  that  pota- 
ble gold  could  be  no  other  than  the  universal  medi- 
cine: and  why  gold?  Because  it  was  so  prcdous. 
It  must  have  all  marvellous  properties  as  a  physical 
substance,  because  the  mind  was  already  accustomed 
to  marvel  at  it. 

From  a  simUar  feeling,  *'  every  substance,"  says 
Dr.  Paris*,  "  whose  origin  is  involved  in  mystery,  has 
at  different  times  been  eagerly  appUed  to  the  purposes 
of  medicine.  Not  long  since,  one  of  those  showers 
which  are  now  known  to  consist  of  the  excrements  of 
insects,  fell  in  the  north  of  Italy;  the  inhabitants 
regarded  it  as  manna,  or  some  supernatural  panacea, 
and  they  swallowed  it  with  such  avidity,  that  it  was 
only  by  extreme  address  that  a  small  quantity  was 
obtained  for  a  chemical  examination."  The  super* 
stition,  in  this  instance,  though  doubtless  partly  of  a 
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religious  character,  probably  in  part  also  arose  from 
the  prejudice  that  a  wonderful  thiug  must  of  course 
have  wouderftil  properties. 

5  3.  Tlie  instances  of  i priori  fallacy  which  we  have 
hitherto  cited,  belong  to  the  class  of  vulgar  errors,  and 
do  not  now,  nor  in  any  but  a  rude  age  ever  could, 
impose  upon  minds  of  any  considerable  attainments. 
But  those  to  which  we  are  about  to  proceed,  have 
been,  and  still  are,  all  but  universally  prevalent  even 
amoDg  philosophers.  The  same  disposition  to  give 
objectivity  to  a  law  of  the  mind — to  suppose  that 
what  is  true  of  our  ideas  of  things  must  be  true  of  the 
things  themselves — eicbibits  itself  in  many  of  tbe  most 
accredited  modes  of  philosophical  investigation,  both 
on  physical  and  on  metaphysical  subjects.  In  one  of 
its  most  undisguised  manifestations,  it  embodies  itself 
in  two  maxims,  which  lay  claim  to  axiomatic  truth: 
Things  which  we  cannot  think  of  together,  cannot 
coexist ;  Eind,  Things  which  we  cannot  help  thinking 
of  together,  must  coexist.  I  am  not  sure  that  the 
maxims  were  ever  expressed  in  these  precise  words, 
but  the  history  both  of  philosophy  and  of  popular 
opinions  abounds  with  exemplifications  of  both  forms 
of  the  doctrine. 

To  begin  with  the  tatter  of  them:  Things  which  we 
cannot  think  of  except  together,  must  exist  together. 
This  is  assumed  in  the  many  reasonings  of  philosophers 
which  conclude  that  A  must  accompany  B  in  point 
of  fact,  because  '*  it  is  involved  in  the  idea."  Such 
thinkers  do  not  reflect  that  the  idea,  being  a  result  of  ab- 
straction, ought  to  conform  to  the  facts,  and  cannot  make 
the  facts  conform  to  it.  The  argument  is  at  most  admis- 
sible as  an  appeal  to  authority;  a  surmise,  that  what  is 
now  part  of  the  idea  must ,  before  it  became  so,  have  been 
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found  by  previous  inquirers  in  the  facts.  Neverthe- 
less, the  philosopher  who  more  than  all  others  has  made 
profession  of  rejecting  authority,  Descartes,  constructed 
his  philosophical  system  on  this  very  basis.  His 
favourite  device  for  arriving  at  truth,  even  in  regard  to 
outward  things,  was  by  looking  into  his  own  miod  for 
it.  "  Credidi  me,"  says  his  celebrated  maxim,  "  pro 
regul&  generali  sumere  posse,  omne  id  quod  valde 
dilucide  el  distinct^  concipiebam,  verum  esseT'  what- 
ever  can  be  very  clearly  conceived,  must  certainly 
exist;  that  is,  as  he  afterwards  explains  it,  if  the  idea 
includes  existence.  And  upon  this  ground  he  infers 
that  geometrical  figures  really  exist,  because  they  caD 
be  distinctly  conceived.  Whenever  existence  is  "  in- 
volved in  an  idea,"  a  thing  conformable  to  the  idea 
must  really  exist ;  which  is  as  much  as  to  say,  what- 
ever the  idea  contains  must  have  its  equivalent  in  the 
thing;  and  what  we  are  not  able  to  leave  out  of  the 
idea  cannot  be  absent  from  the  reality.  This  assump- 
tion pervades  the  philosophy  not  only  of  Descartes, 
but  of  all  the  thinkers  who  received  their  impulse 
mainly  from  him,  in  particular  the  two  most  remark- 
able among  them,  Leibnitz  and  Spinosa,  from  wbom 
the  modem  German  metaphysical  philosophy  is  essen- 
tially an  emanation.  The  esteemed  author  of  one  of 
the  Bridgewater  Treatises  (which  for  its  accumulation 
of  scientific  facts,  and  even  for  some  of  its  generaliza- 
tions, is  worthy  of  all  praise)  has  fallen,  as  it  seems  to 
me,  into  a  simitar  fallacy  when,  after  arguing  in  rather 
a  curious  way  to  prove  that  matter  may  exist  without 
any  of  the  known  properties  of  matter,  and  may  there- 
fore be  changeable,  he  concludes  that  it  cannot  be 
eternal,  because  "  eternal  (passive)  existence  neces- 
sarily involves  incapability  of  change."  I  believe  it 
would  be  difficult  to  point  out  any  other  connexion 
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between  the  facts  of  eternity  and  unchang^bleness, 
than  a  strong  association  between  the  two  ideas. 

The  other  form  of  the  fallacy ;  Things  which  we 
cannot  think  of  together  cannot  exist  together, — in- 
cluding as  one  of  its  branches,  that  what  we  cannot 
think  of  as  existing,  cannot  exist  at  all, — may  be  thus 
briefly  expressed:  Whatever  is  inconceivable  must  be 
false. 

Against  this  prevalent  doctrine  T  have  sufficiently  - 
argued  in  a  former  Book*,  and  nothing;  is  required,  in  -^ 
this  place,  but  examples.  It  was  long  held  that  Anti- 
podes were  impossible,  because  of  the  difficulty  which 
men  found  in  conceiving  persons  with  their  heads 
in  the  same  direction  as  our  feet.  And  it  was  one  of 
the  received  arguments  against  the  Copemican  sys- 
tem, that  we  cannot  conceive  so  great  a  void  space  as 
that  system  supposes  to  exist  in  the  celestial  re^oos. 
When  men's  imi^nations  had  always  been  used  to 
conceive  the  stars  as  firmly  set  in  solid  spheres,  they 
DaturaUy  found  much  difficulty  in  imagining  them  in 
so  different,  and,  as  it  doubtless  appeared  to  them,  so 
unsafe  a  situation.  But  men  had  no  right  to  mistake 
the  limitation  (whether  natural,  or,  as  it  in  fact 
proved,  only  artificial)  of  their  own  faculties,  for  an 
inherent  limitation  of  the  possible  modes  of  existence 
in  the  universe. 

It  may  be  said  in  objection,  that  the  error  in  these 
cases  was  in  the  minor  premiss,  not  the  major;  an  error 
of  fact,  not  of  principle;  that  it  did  not  consist  in  sup- 
posing that  what  is  inconceivable  cannot  be  true,  but 
in  supposing  Antipodes  to  be  inconceivable,  when 
present  experience  so  fully  proves  that  they  can  be 
conceived.     Even  if  this  objection  were  allowed,  and 
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the  proposition  that  what  is  incooceivable  cannot  be 
trae  were  suffered  to  remain  unque8ti(med  as  a  specu- 
lative truth,  it  would  be  a  truth  upon  which  no  prac- 
tical consequence  could  ever  be  founded,  since,  upon 
this  showing,  it  is  impossible  to  affirm  of  any  proposi- 
tion, not  being  a  contradiction  in  terms,  that  it  is 
inconceivable.  Antipodes  were  realty,  not  fictitiously, 
inconceivable  to  our  ancestors:  they  are  indeed  con- 
ceivable to  US;  and  as  the  limits  of  our  power  of 
conception  have  been  so  largely  extended,  by  the 
extension  of  our  experience  and  the  more  vatied  exer- 
cise of  our  ima^ation,  so  may  posterity  find  many 
combinations  perfectly  conceivable  to  tbem  which  are 
ineonceivable  to  as.  But,  as  beings  of  limited  expe- 
rience, we  must  always  and  necessarily  have  limited 
conceptive  powers;  while  it  does  not  by  any  means 
follow  that  the  same  limitation  obtains  in  the  possi- 
bilities of  nature,  nor  even  in  her  actual  manifesta- 
tions. 

Rather  more  than  a  century  and  a  half  ago  it  was 
a  philosophical  maxim,  disputed  by  no  one,  and  which 
no  one  deemed  to  require  any  proof,  that  "  a  thing 
cannot  act  where  it  is  not."  With  this  weapon  the 
Cartesians  waged  a  formidable  war  against  the  theory 
of  gravitation,  which,  according  to  them,  involving 
so  obvious  an  absurdity,  must  be  rejected  m  Unane: 
the  sun  could  not  possibly  act  upon  the  earth,  not 
being  there.  It  was  not  surprising  that  the  adherents 
of  the  old  systems  of  astronomy  should  ui^  this 
objection  against  the  new;  but  t^e  false  assumption 
imposed  equally  upon  Newton  himself,  who  in  order 
to  turn  the  edge  of  the  objection,  imagined  a  subtle 
ether  which  filled  up  the  space  between  the  sun  and 
the  earth,  and  by  its  intermediate  agency  was  the 
proximate  cause  of  the  phenomena  of  gravitation. 
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"  It  is  inconceivable,"  said  Newton,  in  one-  of  his 
letters  to  Dr.  Bentley*,  "  thai  inanimate  brute  matter 
should,  without  the  mediation  of  something  else, 
which  is  not  material,  operate  upon  and  affect  other 
matter  without  mutual  contact.  .  .  .  That  gravity 
should  be  innate,  inherent,  and  essential  to  matter,  so 
that  one  body  may  act  on  another,  at  a  distance, 
through  a  vacuum,  without  the  mediation  of  anything 
else,  by  and  through  which  their  action  and  force  may 
be  conveyed  firom  one  to  another,  is  to  me  so  great 
an  absardity,  that  I  believe  no  man,  who  in  philoso- 
phical matters  has  a  competent  faculty  of  thinking, 
cask  ever  &11  into  it."  This  passage  should  be  hung 
up  in  the  cabinet  of  every  man  of  science  who  is 
ever  tempted  to  pronounce  a  fad  impossible  because 
it  appears  to  him  inconceivable.  In  our  own  day 
one  would  be  more  inclined,  though  with  equal  in* 
justice,  to  reverse  the  concluding  observation,  and 
consider  the  seeing  any  absurdity  at  all  in  a  thing  so 
simple  and  natural,  to  be  what  really  marks  the 
absence  of  "a  competent  faculty  of  thinking."  No 
one  now  feels  any  difficulty  in  conceiving  gravity  to 
be,  as  mnch  as  any  other  property  is,  "  innate,  inhe- 
rent, and  essential  to  matter,"  nor  finds  the  compre- 
hension of  it  facilitated  in  the  smallest  degree  by  the 
supposition  of  an  ether;  nor  thinks  it  at  all  incredible 
that  the  celeetial  bodies  can  and  do  act  where  they, 
in  actual  bodily  presence,  are  not.  To  us  it  is  not 
more  wcmderful  that  bodies  should  act  upon  one  an- 
irther  "  witbont  mutual  contact,"  than  that  they  ^ould 
do  so  when  in  contact:  we  are  familiar  with  both 
these  facts,  and  we  find  them  equally  inexplicable,  but 


*  I  qiiute  tliia  pa0saf;e  from  Playfiiir's  c-clebrated  Diuertatton  o. 
A»  Progret*  i^  Maih«malkal  and  PAytiaU  Seienee. 


zecbvGoOgIC 


360  FALLACIES.  . 

equally  easy  to  believe.  To  Newtoa  the  oae,  because 
hia  imaginatioD  was  familiar  with  it,  appeared  natural 
and  a  matter  of  course,  while  the  other,  for  the  con- 
trary reason,  seemed  too  absurd  to  be  credited.  If  a 
Newton  could  err  thus  grossly  in  the  use  of  such  an 
argument,  who  else  can  trust  himself  with  it  7 

It  is  strange  that  any  one,  after  such  a  warning, 
should  rely  implicitly  upon  the  evidence,  d,  priori,  of 
such  propositions  as  these,  that  m^ter  cannot  think; 
that  space,  or  ext^ision,  is  infinite ;  that  nothing  can 
be  made  out  of  nothing  {ex  nUiiio  nihil  fit).  Whether 
these  propositions  are  true  or  no  this  is  not  the  place 
to  determine,  nor  even  whether  the  questions  are 
soluble  by  the  human  faculties.  But  such  doctrines 
are  no  more  self-evident  truths,  than  the  ancient 
maxim  that  a  thing  cannot  act  where  it  is  not,  which 
probably  is  not  now  believed  by  any  educated  person 
in  Europe.  Matter  cannot  think;  why?  because  we 
cannot  conceive  thought  to  be  annexed  to  any  amuige- 
meot  of  material  particles.  Space  is  infinite,  because 
having  never  known  any  part  of  it  which  had  not 
other  parts  beyond  it,  we  cannot  cunceive  an  absolute 
termination.  Ex  nihilo  nihil  fit,  because  having  never 
known  any  physical  product  without  a  pre-existing 
physical  material,  we  cannot,  or  think  we  cannot, 
ima^ne  a  creation  out  of  nothing.  But  these  things 
may  in  themselves  be  as  conceivable  as  gravitation 
without  an  intervening  medium,  which  Newton  thou^t 
too  great  an  absurdity  for  any  man  of  a  competent 
faculty  of  philosophical  thinking  to  admit:  and  even 
supposing  them  not  conceivable,  this,  for  aug^t  we 
know,  may  be  merely  one  of  the  limitations  of  our 
very  limited  minds,  and  not  in  nature  at  all. 

Coleridge  has  attempted,  with  his  usual  ingenuity, 
to  establish  a  distinction  which  would  save  the  credit 
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of  the  common  mode  of  thinking  on  this  subject, 
declaring  that  the  unmaginable,  indeed,  may  possibly 
be  true,  but  that  the  inconceivable  cannot:  and  he 
would  probably  have  said  that  the  three  supposed 
impossibilities  last  spoken  of  are  not  cases  of  mere 
Qnimagioableness,  but  of  actual  inconcelvableness; 
while  the  action  of  the  sun  upon  the  earth  without  an 
intervening  medium,  was  merely  unimaginable.  I  am 
not  aware  that  Coleridge  has  anywhere  attempted  to 
define  the  distinction  between  the  two;  and  I  am 
persuaded  that,  if  he  had,  it  would  have  broken  down 
under  him.  But  if  by  unimaginableness  he  meant,  as 
seems  likely,  mere  inability  on  our  part  to  represent 
the  phenomenon,  like  a  picture  of  something  visible, 
to  the  internal  eye,  antipodes  were  not  unimagi- 
nable. They  were  capable  of  bdng  imaged ;  capable 
even  of  being  drawn,  or  modelled  in  plaster.  They 
were,  however,  inconceivable:  the  ima^nation  could 
paint,  but  the  intellect  could  not  recognise  them  as  a 
believable  thing.  Things  may  be  inconceivable,  then, 
without  being  incredible:  and  Coleridge's  distinction, 
whether  it  have  any  foundation  or  not,  will  in  no  way 
help  the  maxim  out. 

No  philosopher  has  more  directly  identified  him- 
self with  the  Mlacy  now  under  consideration,  or  has 
embodied  it  in  more  distinct  terms,  than  Leibnitz.  In 
his  view,  unless  a  thing  was  not  merely  conceivable, 
but  even  explainable,  it  could  not  exist  in  nature. 
All  natural  phenomena,  according  to  him,  must  be 
snsceptible  of  being  accounted  for  &  priori.  The  only 
&ct8  of  which  no  explanation  could  be  given  but  the 
will  of  God,  were  miracles  properly  so  called.  "Je 
reconnais,"  says  he*,  "  qu'il  n'est  pas  permis  de  nler 

*  JVouwotM  Enau  mr  PEniendemmt  /Tunurin—Awtnt-propot, 
(CEuvres,  Paris  ed.  1842,  vol.  i.,  p.  19.) 
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ce  qu'oa  n'entend  pas;  mais  j'ajoute  qu'on  a  droit  de 
nier  (au  moias  dans  I'ordre  naturel)  ce  qui  absolument 
u'est  point  iotelligibte  ni  explicable.  Je  soutiens 
aussi  .  .  .  qu'enfia  la  conception  dee  clotures  n'est 
pas  la  mesure  du  pouvoir  de  Dieu,  mius  que  leur  con- 
c^ptivite,  ou  force  de  concevoir,  est  la  mesure  da 
pouToir  de  la  nature,  tout  ce  qui  est  oinfonne  k  I'Drdre 
naturel  pouvant  6tre  con^u  ou  entendu  par  quelqne 
creature." 

-  Not  content  with  assuming  that  Dothing  can  be 
true  which  we  are  unable  to  conceive,  philosophers 
have  frequently  given  a  still  further  extension  to  the 
doctrine,  and  contended  that,  even  of  things  not  alto- 
gether inconceivable,  that  which  we  can  conceive  with 
the  greatest  ease  is  Ukeliest  to  be  true.  It  was  long 
an  admitted  axiom,  and  is  not  yet  entirely  discredited, 
that  "  nature  always  acts  by  the  simplest  means,"  «.  e. 
by  those  which  are  most  easily  conceivable.  A  large 
proportion  of  all  the  errors  ever  committed  in  the 
investigation  of  the  laws  of  nature,  have  arisen  from 
the  assumption  that  the  most  familiar  explanation  or 
hypothesis  must  be  the  traest.  One  of  the  most 
instructive  facts  in  scientific  history  is  the  pertinacity 
with  which  the  human  mind  clung  to  the  belief  that 
the  heavenly  bodies  must  move  in  circles,  or  be 
carried  round  by  the  revolution  of  spheres;  merely 
because  diose  were  in  themselves  the  simplest  suppo- 
sitions: although,  to  make  them  accord  with  the  facts 
whidi  were  ever  contradicting  them  more  and  more, 
it  became  necessary  to  add  sphere  to  sphere  and  circle 
to  circle,  tmtil  the  oi^nal  simphcity  was  converted 
into  almost  inextricable  complication. 

§  4.  We  pass  to  another  &  priori  fallacy  or  natural 
prejudice,  allied  to  the  former,  and  originating  as  that 
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does,  ID  the  tendency  to  presume  an  exact  correspond' 
ence  between  the  laws  of  the  mind  and  those  of  things 
external  to  it.  The  Mlacy  may  be  enunciated  in  this 
general  form — ^Whatever  can  be  thought  of  apart 
exists  apart  -.  and  its  most  remarkable  manifestation 
consists  in  the  personification  of  abstractions.  Man- 
kind in  all  ages  have  had  a  strong  propensity  to  con- 
clude that  wherever  there  is  a  name,  there  must  be  a 
distin^lshable  separate  entity  corresponding  to  the 
name;  and  every  complex  idea  which  the  mind  has 
formed  for  itself  by  operating  upon  its  conceptions  of 
individual  things,  was  considered  to  have  an  outward 
objective  reality  answering  to  it.  Fate,  Chance,  Na- 
ture, Time,  Space,  were  real  beings,  nay,  even  gods. 
If  the  analysis  of  qualities  in  the  earlier  part  of  this 
work  be  correct,  names  of  qualities  and  names  of  sub- 
stances stand  for  the  very  same  sets  of  facts' or  phe- 
nomena; whiteness  and  a  white  thing  are  only  different 
phrases,  required  by  convenience  for  speaking,  under 
different  circumstances,  of  the  same  external  fact. 
Not  Buch,  however,  was  the  notion  which  this  verbal 
distinction  suggested  of  old,  either  to  the  vulgar  or  to 
philosophers.  Whiteness  was  an  entity,  inhering  or 
sticking  in  the  white  substance:  and  so  of  all  other 
quaUties.  So  far  was  this  carried,  that  even  concrete 
general  terms  were  supposed  to  be,  not  names  of  in- 
definite numbers  of  individual  substances,  but  names 
of  a  peculiar  kind  of  entities  termed  Universal  Sub- 
stances. Because  we  can  think  and  sprak  of  man  in 
general,  that  is,  of  all  men  in  so  fiur  as  possessing  the 
common  attributes  ofthe  species,  without  fasting  our 
thoughts  permanently  on  some  one  individual  man; 
therefore  man  in  general  was  supposed  to  be,  not  an 
aggregate  of  individual  men,  but  an  abstract  or  uni- 
versal man,  distinct  frcHD  these. 
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It  may  be  imagined  what  havoc  metapbysiciaDS 
trained  in  these  habits  made  with  philosophy,  wheo 
they  came  to  the  hirgest  geoeraUzations  of  all.  8tA- 
atantia  Secunda  of  any  kind  were  bad  enough,  but 
such  Substantise  Secundse  as  to  Up,  for  example,  aad 
TO  Ivf  standing  for  peculiar  entities  supposed  to  be 
inherent  in  all  things  which  exist,  or  which  are  said 
to  be  one,  were  enough  to  put  an  end  to  all  intelligible 
discussion;  especially  since,  with  a  just  perception 
that  the  truths  which  philosophy  pursues  are  gmerai 
truths,  it  was  soon  Itud  down  that  these  general  sub- 
stances were  the  only  objects  of  sdence,  being  immu- 
table, while  individual  substances  cognizable  by  tlte 
.senses,  being  ina  perpetual  flux,  could  not  be  the  sub- 
ject of  real  knowledge,  lliis  misapprehension  of  the 
import  of  general  language  constitutes  Mysticisni, 
a  word  so  much  oftener  written  and  spoken  than  un- 
derstood. Whether  in  the  Vedas,  in  the  Platonists, 
or  in  the  Hegelians,  mysticism  is  neither  more  nor 
less  than  ascribing  objective  existence  to  the  subjective 
creations  of  the  mind's  own  faculties,  to  mere  ideas  of 
the  intellect ;  and  believing  that  by  watching  and  con- 
templating these  ideas  of  its  own  making,  it  can  read 
in  them  what  takes  place  in  the  world  without. 

$  5.  Proceeding  with  the  enumeration  of  d.  priori 
fallacies,  and  endeavouring  to  arrange  them  with  as 
much  reference  as  possible  to  their  natural  affinities, 
we  come  to  another,  which  is  also  nearly  allied  to  the 
fallacy  preceding  the  last,  standing  in  the  same  rela- 
tion  to  one  variety  of  it  as  the  fallacy  last  mentioned 
does  to  the  other.  This,  too,  represents  nature  as 
bound  to  conform  herself  to  the  incapacities  of  our 
intellect;  but  instead  of  only  asserting  that  ntUure 
cannot  do  a  thing  because  we  cannot  conceive  it  done, 
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gopt;  the  &tiU  greater  length  of  averring  that  nature 
does  a  particular  thing,  on  the  sole  ground  that  we 
can  see  no  reason  why  she  should  not.  Absurd  as 
this  seems  when  so  plainly  stated,  it  is  a  received 
principle  among  philosophers  for  demonstrating  d 
priori  the  laws  of  physical  phenomena.  A  pheno- 
menon must  follow  a  certain  law,  because  we  see  no 
reason  why  it  should  deviate  from  that  law  in  one 
way  rather  than  iu  another.  This  is  called  the  Prin- 
dple  of  the  Sufficient  Reason;  and  by  means  of  it 
philosophers  often  flatter  themselves  that  they  are 
able  to  establish,  without  any  appeal  to  experience, 
the  most  general  truths  of  experimental  physics. 

Take,  for  example,  two  of  the  most  elementary  of 
all  laws,  the  law  of  inertia  and  the  first  law  of  motion. 
A  body  at  rest  cannot,  it  is  affirmed,  beg^  to  move 
unless  acted  upon  by  some  external  force:  because,  if 
it  did,  it  must  either  move  up  or  down,  forward  or 
backward,  and  so  forth;  but  if  no  outward  force  acts 
upon  it,  there  can  be  no  reason  for  its  moving  up 
rather  than  down,  or  down  rather  than  up,  &c.,  ergo 
it  will  not  move  at  all.     Q.  E.  D. 

This  reasoning  I  conceive  to  be  entirely  falla- 
cious, as  indeed  Dr.  Brown,  in  his  treatise  on 
Cause  and  Effect,  has  shown  with  great  acuteness  and 
justness  of  thought.  We  have  before  remarked,  that 
almost  every  fallacy  may  be  referred  to  different 
genera  by  different  modes  of  filling  up  the  suppressed 
steps,  and  this  particular  one  may,  at  our  option,  be 
brought  under  pelitio  prindpii.  It  supposes  that 
Dothing  can  be  a  "sufficient  reason"  for  a  body's 
moving  in  one  particular  direction,  except  some  ex- 
ternal force.  But  this  is  the  very  thing  to  be  proved. 
Why  not  some  internal  force?  Why  not  the  law  of 
the  thing's  own  nature?    Since  these  philosophers 
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think  it  necessary  to  prove  the  law  of  inertia,  they 
of  coarse  do  not  suppose  it  to  be  self-evident;  they 
must,  therefore,  be  of  opinion  that,  previously  to  all 
proof,  the  supposition  of  a  body's  moving  by  internal 
impulse  is  an  admissible  hj^pothesis:  but  if  so,  why 
is  not  the  hypothesis  also  admissible,  that  the  internal 
impulse  acts  naturally  in  some  one  particular  direc- 
tion, not  in  another?  If  spontaneous  motion  might 
have  been  the  law  of  matter,  why  not  spontaneous 
motion  towards  the  sun,  towards  the  earth,  or  towards 
the  zenith?  Why  not,  as  the  ancients  supposed, 
towards  a  particular  place  in  the  universe,  appro- 
priated to  each  particular  kind  of  substance?  Surely 
it  is  not  allowable  to  say  that  spontaneity  of  motion 
is  credible  in  itself,  but  not  credible  if  supposed  to 
take  place  in  any  determinate  direction. 

Indeed,  if  any  one  chose  to  assert  that  all  bodies 
when. uncontrolled  set  out  in  a  direct  line  towards  the 
north  pole,  he  might  equally  prove  bis  point  by  the 
principle  of  the  Sufficient  Reason.  By  what  right  is 
it  assumed  that  a  state  of  rest  is  the  particular  state 
which  cannot  be  deviated  from  without  special  cause? 
Why  not  a  state  of  motion,  and  of  some  particular 
sort  of  motion  ?  Why  may  we  not  say  that  the  natu- 
ral state  of  a  horse  Idt  to  himself  is  to  amble,  because 
otherwise  he  must  either  trot,  gallop,  or  stand  still. 
and  because  we  know  no  reason  why  he  should  do  one 
of  these  rather  than  another  ?  If  this  is  to  be  called 
an  unfair  use  of  the  "  sufficient  reason,"  and  the  other 
a  fair  one,  there  must  be  a  tacit  assumption  that  a 
state  of  rest  is  more  natural  to  a  horse  than  a  state  of 
ambling.  If  this  means  that  it  is  the  state  which  the 
animal  will  assume  when  left  to  himself,  that  is  the 
very  point  to  be  proved ;  and  if  it  does  not  mean  this, 
it  can  only  mean  that  a  state  of  rest  is  the  umplest 
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State,  and  therefore  the  most  likely  to  prevail  in 
nature,  which  is  one  of  the  fallacies  or  natural  preju- 
dices we  have  ah*eady  examined. 

So  again  of  the  First  Law  of  Motion ;  that  a  body 
once  moving  will,  if  left  to  itself,  continue  to  move 
uniformly  in  a  straight  line.  An  attempt  is  made  to 
prove  this  law  by  sayiag,  that  if  not  the  body  must 
deviate  either  to  the  right  or  tis  the  left,  and  that  there 
is  no  reason  why  it  should  do  one  more  than  the 
other.  But  who  could  know,  antecedently  to  experi- 
ence, whether  there  was  a  reason  or  not  ?  Might  it 
not  be  the  nature  of  bodies,  or  of  some  particular 
bodies,  to  deviate  towards  the  right?  or  if  the  suppo- 
sition is  preferred,  towards  the  east,  or  south?  It 
nas  long  thought  that  bodies,  terrestrial  ones  at  least, 
had  a  natural  tendency  to  deflect  downwards ;  and 
there  is  no  shadow  of  anything  objectionable  in  the 
supposition,  except  that  it  is  not  true.  The  pretended 
proof  of  the  law  of  motion  is  even  more  manifestly 
untenable  than  that  of  the  law  of  inertia,  for  it  is 
flagrantly  inconsistent ;  it  assumes  that  the  continu- 
ance of  motion  in  the  direction  first  taken  is  more 
natural  than  deviation  either  to  the  right  or  to  the  left, 
but  denies  that  one  of  these  can  possibly  be  more 
natural  than  the  other.  All  these  fancies  of  the  pos- 
sibility of  knowing  what  is  natural  or  not  natural  by 
any  other  means  than  experience  are,  in  truth,  entirely 
futile.  The  real  and  only  proof  of  the  laws  of  motion, 
or  of  any  other  law  of  the  universe,  is  experience ;  it 
is  simply  that  no  other  suppositions  explain  or  are 
consistent  with  the  facts  of  universal  nature. 

Geometers  have,  in  all  f^;es,  been  open  to  the 
imputation  of  endeavouring  to  prove  the  moet  general 
facts  of  the  outward  world  by  sophistical  reasoning,  in 
order  to  avoid  appeals  to  the  senses.     Archimedes, 
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says  Professor  Flayf^ur*,  established  some  of  the  ele- 
mentary propositions  of  statics  by  a  process  in  which 
he  "  borrows  no  principle  from  experiment,  but  esta> 
blifihes  his  conclusion  entirely  by  reasoning  h  priori. 
He  assumes,  indeed,  that  equal  bodies,  at  the  ends  of 
the  equal  arms  of  a  lever,  will  balant*  one  another ; 
and  also  that  a  cylinder  or  parallelepiped  of  homoge- 
neous matter,  will  be  balanced  about  its  centre  of 
magnitude.  These,  however,  are  not  inferences  from 
experience  ;  they  are,  properly  speaking,  conclusiooB 
deduced  from  the  principle  of  the  Sufficient  Reason." 
And  to  this  day  there  are  few  geometers  who  would 
not  think  it  far  more  scientific  to  establish  these  or 
any  other  premisses  in  this  way,  than  to  rest  their 
evidence  upon  that  familiar  experience  which  in  the 
case  in  question  might  have  been  so  safely  appealed  to. 

§  6.  Another  natural  prejudice,  of  most  extenuve 
prevalence,  and  which  lay  at  the  root  of  the  errors 
fallen  into  by  the  ancient  philosophers  in  their  physi- 
cal inqniries,  was  this :  That  the  differences  in  nature 
must  correspond  to  our  received  distinctions ;  that 
effects  which  we  are  accustomed,  in  popular  language, 
to  call  by  different  names,  and  arrange  in  different 
classes,  must  he  of  different  natures,  and  have  diffe- 
rent causes.  This  prejudice,  so  evidently  of  the  same 
origin  with  those  already  treated  of,  marks  more  espe- 
cially the  earliest  stage  of  science,  when  it  has  not  yet 
broken  loose  from  the  trammels  of  every-day  phrase- 
otc^.  The  extraordinary  prevalence  of  the  fallacy 
among  the  Greek  philosophers  may  be  accounted  for 
by  their  generally  knowing  no  other  language  than 
their  own ;  from  which  it  was  a  consequence  that 
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their  ideas  followed  the  accidental  or  arbitrarj'  combi- 
nations of  that  language,  more  completely  than  can 
happen  among  the  modems  to  any  but  illiterate  per- 
sons. They  had  great  difficulty  in  distinguishing 
between  things  which  their  language  confounded,  or 
in  putting  mentally  together  things  which  it  distin- 
guished; and  could  hardly  combine  the  objects  in 
nature,  into  any  classes  but  those  which  were  made  for 
them  by  the  popular  phrases  of  their  own  country ;  or 
at  least  could  not  help  foncying  those  classes  to  be 
natural,  and  all  others  arbitrary  and  artificial.  Accord- 
iDgly,  as  is  remarked  by  Mr.  "Whewell,  scientific  inves- 
tigation among  the  Greek  philosophers  and  their  fol- 
lowers in  the  middle  ages,  was  little  more  than  a  mere 
sitting  and  analyzing  of  the  notions  attached  to  com- 
mon language.  They  thought  that  by  determining 
the  meaning  of  words,  they  could  become  acquainted 
with  facts.  "They  took  for  granted,"  says  Mr. 
Whewell*,  "that  philosophy  must  result  from  the 
relations  of  those  notions  which  are  involved  In  the 
common  use  of  language,  and  they  proceeded  to  seek 
it  by  studying  such  notions."  In  his  next  chapter 
Mr.  Whewell  has  so  well  illustrated  and  exemphfied 
this  error,  that  we  shall  take  the  liberty  of  quoting  him 
at  some  length. 

"The  propensity,"  says  he,  "to  seek  for  prin- 
ciples in  the  common  usages  of  language,  may  be  dis- 
cerned at  a  very  early  period.  Thus  we  have  an 
example  of  it  in  a  saying  which  is  reported  of  Thales, 
the  founder  of  Greek  philosophy.  When  he  was 
asked,  'What  is  the  greatest  thing?'  he  replied 
'Place;  for  all  other  things  are  tn  the  world,  but  the 
world  is  tn  it.'    In  Aristotle  we  have  the  consumma- 
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tion  of  this  mode  of  speculation.  The  usual  point 
from  which  he  starts  in  his  inquiries  is,  that  we  say 
thus  or  thus  in  common  language.  Thus,  when  he 
has  to  discuss  the  question  whether  there  be,  in  any 
part  of  the  universe,  a  void,  or  space  in  which  there 
is  nothing,  he  inquires  first  in  how  many  senses  we 
say  that  one  thing  is  in  another.  He  enumerates 
many  of  these ;  we  say  the  part  is  in  the  whole,  as  the 
finger  is  in  the  hand ;  again  we  say,  the  species  is  in 
the  genus,  as  man  is  included  tn  animal ;  again,  the 
government  of  Greece  is  tn  the  king;  and  various 
other  senses  are  described  Etnd  exemplified,  hut  of  all 
these  the  most  proper  is  when  we  say  a  thing  is  tn  a 
vessel,  and  generally  in  place.  He  next  examines 
what  place  is,  and  comes  to  this  conclusion,  that  '  if 
about  a  body  there  be  another  body  including  it,  it  is 
in  place,  and  if  not,  not.*  A  body  moves  when  it 
changes  its  place ;  but  he  adds,  that  if  water  be  in  a 
vessel,  the  vessel  being  at  rest,  the  parts  of  the  w^er 
may  still  move,  for  they  are  included  by  each  other; 
so  that  while  the  whole  does  not  change  its  place,  the 
parts  may  change  their  place  in  a  circular  order. 
Proceed!  Dg  then  to  the  question  of  a  void,  he  as  usual 
examines  the  different  senses  in  which  the  term  is 
used,  and  adopts,  as  the  most  proper,  place  without 
matter;  with  no  useful  result." 

"Again,  in' a  question  concerning  mechanical 
action,  he  says,  'When  a  man  moves  a  stone  by 
pushing  it  with  a  stick,  loe  say  both  that  the  man 
moves  the  stone,  and  that  the  stick  moves  the  stone, 
hut  the  latter  more  properly* 

'*  Again,  we  find  the  Greek  philosophers  applying 
themselves  to  extract  their  dogmas  Irpm  the  most 
general  and  abstract  notions  which  they  could  detect; 
for  example,  from  the  conception  of  the  Universe  as 
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Odc  or  as  Many  thiogs.  They  tried  to  determioe 
how  hi  we  may,  or  must,  combine  with  these  cod- 
oeptioDS  that  of  a  whole,  of  parts,  of  number,  of 
limits,  of  place,  of  beginning  or  end,  of  fall  or  void, 
of  rest  or  motion,  of  cause  and  effect,  and  the  like. 
The  analysis  of  such  conceptions  with  such  a  view, 
occupies,  for  instance,  almost  the  whole  of  Aristotle's 
Treatise  on  the  Heavens." 

The  following  par^raph  merits  particular  atten- 
tion:—  "Another  mode  of  reasoning,  very  widely 
^plied  in  these  attempts,  was  the  doctrine  of  contra- 
rieties, in  which  it  was  assumed,  that  adjectives  or 
sabstantives  which  are  in  common  language,  or  in 
some  abstract  mode  of  conception,  opposed  to  each 
other*  must  point  at  some  fundamental  antithesis  in 
nature,  which  it  is  important  to  study.  Thus  Aris- 
totle says,  that  the  Pythagoreans,  from  the  contrasts 
which  number  suggests,  collected  ten  principles — 
limited  and  Unlimited,  Odd  and  Even,  One  and 
Many,  Bight  and  Left,  Male  and  Female,  Rest  and 
Motion,  Straight  and  Curved,  Light  and  Darkness, 
Good  and  Evil,  Square  and  Oblong  .  .  .  Aristotle 
himself  deduced  the  doctrine  of  foiu-  elements  and 
other  dogmas  by  oppositions  of  the  same  kind." 

Of  the  manner  in  which,  from  premisses  obtained 
in  this  way,  the  ancients  attempted  to  deduce  laws  of 
nature,  one  example  is  ^ven  by  Mr.  Whewell  a  few 
pages  further  on.  "Aristotle  deddes  that  there  is  no 
void,  on  such  arguments  as  this.  In  a  void  there 
coold  be  no  difierenoe  of  up  and  down;  for  as  in 
nothing  there  are  no  differences,  so  there  are  none  in 
a  privation  or  negation;  but  a  void  is  merely  a  priva- 
tion or  negation  of  matter;  therefore,  in  a  void,  bodies 
coold  not  move  up  and  down,  which  it  is  In  their 
3  B  3 

DD.- zed  by  Google 


372 


FALLACIES. 


nature  to  do.  It  is  easily  seen"  (Mr.  Whewell  very 
justly  adds)  "  that  such  a  mode  of  reasonicg  elevates 
the  iamiliar  forms  of  language,  and  the  intellectual 
coDoexions  of  terms,  to  a  supremacy  over  fadG; 
making  truth  depend  upon  whether  terms  are  or  are 
not  privative,  and  whether  we  say  that  bodies  foil 
naturally." 

The  propensity  to  assume  that  the  same  relations 
obtfun  between  objects  themselves,  which  obtaiD 
between  our  ideas  of  them,  is  here  seen  in  the  ex- 
treme stage  of  its  developemeot.  For  the  mode  of 
philosophizing,  exemplified  in  the  foregoing  instances, 
assumes  no  less  than  that  the  proper  way  of  arriving 
at  knowledge  of  nature,  is  to  study  nature  herself  sub- 
jectively; to  apply  our  observation  and  analysis  not 
to  the  facts,  but  to  the  common  notions  entertained 
of  those  facts. 

Many  other  equally  striking  examples  may  be 
given  of  the  tendency  to  assume  that  things  which 
for  the  convenience  of  common  life  are  placed  in 
different  classes,  must  differ  in  every  respect.  Oftbis 
nature  was  the  universal  and  deeply-rooted  prejudice 
of  antiquity  and  the  middle  ages,  that  celestial  and 
terrestrial  phenomena  must  be  essentially  different, 
and  could  in  no  manner  or  degree  depend  upon  the 
same  laws.  Of  the  same  kind,  also,  was  the  preju- 
dice against  which  Bacon  contended,  that  nothing 
produced  by  nature  could  be  successfully  imitated  by 
man:  "  Calorem  soUs  et  ignis  toto  genere  differre;  ne 
scilicet  homines  putent  se  per  opera  ignis,  aliquid 
simile  iis  quae  in  Natura  fiunt,  educere  et  fonnare 
posse:"  and  again,  "  Compositionem  tantum  opus 
Hominis,  Mistionem  vero  opus  soliua  Naturae  esse:  ne 
scilicet  homines  sperent  aliquam  ex  arte  Corponim 
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oatiiralium  geuerationetn  aut  transformationem*." 
The  grand  distiactioD  in  the  ancifnt  philosophy, 
between  natural  and  violent  motions,  though  not 
without  a  plausihle  foundation  in  the  appearances 
themselves,  was  doubtless  greatly  recommended  to 
adoption  by  its  conformity  to  this  prejudice. 

$  7.  From  the  fundamental  error  of  the  scientific 
inquirers  of  antiquity,  we  pass,  by  a  natural  association, 
to  a  scarcely  less  fundamental  one  of  their  great  rival 
and  successor,  Bacon.  It  has  excited  the  surprise  of 
philosophers  that  the  detailed  system  of  inductive 
logic,  which  this  extraordinary  man  laboured  to  con- 
struct, has  been  turned  to  so  little  direct  use  by  subse- 
quent inquirers,  having  neither  cuatiuued,  except  in  a 
few  of  its  generalities,  to  be  recognised  as  a  theory,  uor 
having  conducted  in  practice  to  any  great  scieotitic 
results.  But  this,  though  not'unfrequently  remarked, 
has  scarcely  received  any  plausible  explanation;  and 
some,  indeed,  have  preferred  to  assert  that  all  rules 
of  induction  are  useless,  rather  than  suppose  that 
Bacon's  rules  are  grounded  upon  an  insufficient  ana- 
lysis  of  the  inductive  process.  Such,  however,  will 
be  seen  to  be  the  fact,  as  soon  as  it  is  considered, 
that  Bacon  entirely  overlooked  Plurality  of  Causes. 
All  bis  rules  tacitly  imply  the  assumption,  so  con- 
trary to  all  we  now  know  of  nature,  that  a  pheno- 
menon cannot  have  more  than  one  cause. 

When  Bacon  is  inquiring  into  what  be  terms  the 
forma  calidi  aut  friffidi,  gravis  aut  levis,  sicci  aut 
humidi,  and  Uie  like,  he  never  for  an  instant  doubts 
that  there  is  some  one  thing,  some  invariable  condi- 
tion or  eet  of  condiUons,  which  is  present  in  all  cases 
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of  heat,  or  of  cold,  or  of  whatever  other  phenomeaoa 
he  is  coDBideriDg;  the  only  difficulty  being  to  find 
what  it  is;  which  accordiogly  he  tries  to  do  by  a 
process  of  elimination,  rqecting  or  exclading,  by 
negative  instances,  whatever  is  not  the.^>nno  or  cause, 
in  order  to  arrive  at  what  is.  Buti  that  this  forma 
or  cause  is  one  thing,  and  that  it  is  the  same  in  all 
hot  objects,  he  has  no  more  doubt  of,  than  another 
person  has  that  there  is  always  some  cause  or  other. 
In  the  present  state  of  knowledge  it  could  not  be 
necessary,  even  if  we  had  not  already  treated  so  fully 
of  the  question,  to  point  out  how  widely  this  supposi- 
tion is  at  variance  with  the  truth.  It  is  particularly 
unfortunate  for  Bacon  that,  falling  into  this  error,  he 
should  have  fixed  almost  exclusively  upon  a  class  of 
inquiries  io  which  it  vras  particularly  fatal;  namely, 
inquiries  into  the  causes  of  the  sensible  qualities  of 
objects.  For  his  assumption,  groundless  in  every 
case,  is  false  in  a  peculiar  degree  with  respect  to  those 
sensible  qualities.  In  regard  to  scarcely  any  of  them 
has  it  been  found  possible  to  trace  uiy  unity  of  cause, 
any  set  of  conditions  invariably  accompanying  the 
quality.  The  conjunctions  of  such  qualities  with  one 
another  constitute  the  variety  <tf  Kinds,  in  which,  as 
already  remarked,  it  has  not  been  found  possible  to 
trace  any  law.  Bacon  was  seekidg  for  what  did  not 
exist.  The  phenomenon  of  which  he  sought  for  the 
one  cause  has  (^enest  no  cause  at  all,  and  when  it 
has,  depends  (as  far  as  hitherto  ascertained)  upon  an 
unassignable  variety  of  distinct  causes. 

And  up<xi  this  rock -every  one  must  split,  who, 
like  Bacon,  represents  to  himself  as  the  first  and 
fiindamental  problem  of  science  to  ascertain  what  is 
the  cause  of  a  given  efiect,  rather  than  what  are  the 
^ects  of  a  given  cause.     It  was  shown,  in  an  early 
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stage  of  our  inquiry  into  the  nature  of  Induction*, 
how  much  more  ample  are  the  resources  which  science 
commands  for  the  latter  than  for  the  former  inquiry, 
since  it  ia  upon  the  latter  only  that  we  can  throw  any 
direct  light  by  means  of  experimeat;  the  power  of 
artificially  producing  an  efi^t,  implying  a  previous 
knowled^  of  at  least  one  of  its  causes.  If  we  dis- 
cover the  causes  of  effects,  it  is  generally  by  having 
previously  discovered  the  effects  of  causes:  the  greatest 
skill  in  devising  crucial  instances  for  the  fonner  pur^ 
pose  may  only  end,  as  Bacon's  physical  inquiries  did, 
in  no  result  at  all..  Was  it  that  his  eagerness  to 
acquire  the  power  of  producJDg  for  man's  benefit 
effects  of  practical  importance  to  human  life,  render- 
ing him  impatient  of  pursuing  that  end  by  a  circuitous 
roQte,  made  even  him,  the  champion  of  experiment, 
prefer  the  direct  mode,  though  one  of  mere  observa- 
tion, to  the  indirect,  in  which  alone  experiment  was 
possible?  Or  had  even  Bacon  not  entirely  cleared  his 
mind  from  the  notion  of  the  ancients,  that  "  rerum 
cognoscere  causas"  was  the  sole  object  of  philosophy, 
and  that  to  inquire  into  the  effects  of  things  belonged 
to  servile  and  mechanical  arts? 

it  is  worth  remarking  that,  while  the  only  efficient 
mode  of  cultivating  speculative  science  was  missed 
frcHn  an  undue  contempt  of  manual  operations,  the 
false  speculative  views  thus  engendered  gave  in  their 
turn  a  false  direction  to  such  practical  and  mechanical 
aims  as  were  still  suffered  to  exist.  The  assumption 
universal  among  the  ancients,  and  in  the  middle  ages, 
that  th««  were  principles  of  heat  and  cold,  dryness 
and  moisture,  &c.,  led  directly  to  a  belief  in  alchemy; 
in  a  transmutation  of  substances,  a  change  from  one 
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Kind  into  another.  Why  should  it  not  be  possible 
to  make  gold?  Each  of  the  characteristic  properties 
of  gold  had  its  forma,  its  essence,  its  set  of  conditions, 
which  if  we  could  discover,  and  learn  how  to  realize, 
we  could  superinduce  that  particular  property  upon 
any  other  substance,  upon  wood,  or  iron,  or  lime,  or 
clay.  If,  then,  we  could  efiect  this  with  respect  to 
every  one  of  the  essential  properties  of  the  precious 
metals,  we  should  have  converted  the  other  substance 
into  gold.  Nor  did  this,  if  onoe  the  premisses  were 
granted,  appear  to  transcend  the  real  powers  of  man. 
For  daily  experience  showed  that  almost  every  one  of 
the  distinctive  sensible  properties  of  any  object,  its 
consisteQce,  its  colour,  its  taste,  its  smell,  its  shape, 
admitted  of  being  totally  changed  by  fire,  or  water,  or 
some  other  chemical  agent.  The  forma  of  all  those 
qualities  seeming,  therefore,  to  be  within  human 
power  either  to  produce  or  to  annihilate,  not  only  did 
the  transmutation  of  substances  appeu  abstractedly 
possible,  but  the  employment  of  the  power,  at  our 
choice,  for  practical  ends,  seemed  by  no  means 
hopeless. 

A  prejudice  universal  in  the  ancient  world,  and 
from  which  even  Bacon  was  so  far  from  being  free,  that 
it  pervaded  and  vitiated  the  whole  practical  part  of 
his  system  of  logic,  may  with  good  reason  be  ranked 
hi^  in  the  order  of  Fallacies  of  which  we  are  now 
treating. 

^  8.  There  remdns  one  d  priori  fallacy  or  natural 
prejudice,  the  most  deeply-rooted,  perhaps,  of  all 
which  we  have  enumerated:  one  which  not  only 
reigned  supreme  in  the  ancient  world,  but  still  pos- 
sesses almost  undisputed  dominion  over  many  of  the 
most  cultivated  minds;  and  some  of  the  most  remark- 
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able  of  the  numerous  instances  by  which  I  shall  thiok 
it  Deeessary  to  exemplify  it,  will  be  taken  from  the 
writings  of  recent  philosophers.  This  is,  that  the 
conditions  of  a  phenomenon  must,  or  at  least  probably 
will,  resemble  the  phenomenon  itself. 

Conformably  to  what  we  have  before  remarked 
to  be  of  iirequent  occiurence,  this  fallacy  might 
without  much  impropriety  have  been  placed  in  a 
different  class,  among  Fallacies  of  Generalization: 
for  experience  does  afford  a  certain  degree  of  counte- 
nance to  the  assumption.  The  cause  does,  in  very 
many  cases,  resemble  its  effect;  like  produces  like. 
Many  phenomena  have  a  direct  tendency  to  perpe- 
tuate their  own  existence,  or  to  give  rise  to  other 
phenomena  similar  to  themselves.  Not  to  mention 
forms  actually  moulded  upon  one  another,  as  impres- 
sions on  wax  and  the  like,  in  which  the  closest  resem- 
blance between  the  effect  and  its  cause  is  the  very 
law  of  the  phenomenon ;  all  motion  tends  to  continue 
itself,  with  its  own  velocity,  and  in  its  own  original 
direction ;  and  the  motion  of  one  body  tends  to  set 
others  in  motion,  which  is  indeed  the  most  common 
of  the  modes  in  which  the  motions  of  bodies  origi- 
nate. We  need  scarcely  refer  to  contagion,  fermen- 
tation, and  the  like;  or  to  the  production  of  effects  by 
the  growth  or  expansion  of  a  germ  or  rudiment 
resembling  on  a  smaller  scale  the  completed  pheno- 
menon— as  in  the  growth  of  a  plant  or  animal  from  an 
embryo,  that  embryo  itself  deriving  its  origin  from 
another  plant  or  animal  of  the  same  kind.  Again,  the 
thoughts,  or  reminiscences,  which  are  effects  of  our 
past  sensations,  resemble  those  sensations;  feelings 
produce  similar  feelings  by  way  of  sympathy;  acts 
produce  simitar  acts  by  involuntary  or  voluntary  imi- 
tation.    With  BO  many  appearances  in  its  favour,  no 

Google 


376  FALLACIBB. 

wonder  if  a  presumption  naturally  grew  up  in  inen*s 
minds,  that  causes  must  necessarily  resemble  their 
effects,  and  that  like  could  only  be  produced  by  like. 

This  principle  of  fallacy  has  usually  presided  over 
the  fantastical  attempts  to  influence  the  course  of 
nature  by  conjectural  means,  the  choice  of  which  vas 
not  directed  by  previous  obserration  and  experiment. 
The  guess  almost  always  fixed  upon  some  means 
which  possessed  features  of  real  or  apparent  resem- 
blance to  the  end  in  view.  If  a  charm  was  wanted, 
as  by  Ovid's  Medea,  to  prolong  life,  all  long-Uved 
animals,  or  what  were  esteemed  such,  were  collected 
and  brewed  into  a  broth:-— 

.    .     .    .    neo  defuit  Ulio 
Sqnampa  C^nypUi  tenuis  membrana  chelydri 
Tivacisqae  jeonr  eeiri;  qaibna  iosuper  addit 
Ora  caputqoe  novetn  oomida  stecula  puen. 

A  similar  notion  was  embodied  in  the  celebrated 
medical  theory  called  the  "  Doctrine  of  Signatures," 
"which  is  no  less,"  says  Dr.  Paris*,  "than  a  belief 
that  every  natural  substance  which  possesses  any 
medicinal  virtue  indicates  by  an  obvious  and  well- 
marked  external  character  the  disease  for  which  it  is 
a  remedy,  or  the  object  for  which  it  should  be  em- 
ployed." This  outward  characterwas  generally  some 
feature  of  resemblance,  real  or  fantastical,  either  to  the 
effect  it  was  supposed  to  produce,  or  to  the  pheno- 
menon over  which  its  power  was  thought  to  be 
exercised.  "Thus  the  lunge  of  a  fox  must  be  a 
Bjitecific  for  asthma,  because  that  animal  is  remarkable 
for  its  strong  powers  of  respiration.  Turmeric  has  a 
brilliant  yellow  colour,  which'  indicates  that  it  has  the 
power  of  curing  the  jaundice;  for  the  same  reason. 


"  PAarmaaAiffia,  utanpn,  pp.  43—5. 
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poppies  must  relieve  diseases  of  the  head;  Agaricus 
diose  of  the  bladder;  Cassia  Jistula  the  affections  of 
the  iatestioes,  and  AristolocMa  the  disorders  of  the 
uterus:  the  potished  surface  and  stony  hardness 
which  so  eminently  characterize  the  seeds  of  the 
Lithospermum  officinale  (common  gromwell)  were 
deemed  a  certain  indication  of  their  efficacy  in  calcu- 
lous and  gravelly  disorders;  for  a  similar  reason,  the 
roots  of  the  Saxilraga  granulata  (white  saxifrj^) 
gained  reputation  in  the  cure  of  the  same  disease;  and 
the  Euphrasia  (eye-bright)  acquired  &me,  as  an  appli- 
cation in  c<anplainta  of  the  eye,  because  it  exhibits  a 
black  spot  in  its  corolla  resembling  the  pupil.  The 
blood-stones,  the  Heliotropium  of  the  ancients,  from 
the  occasional  small  specks  or  points  of  a  blood-red 
colour  exhibited  on  its  green  surface,  is  even  at  this 
day  employed  in  many  parts  of  England  and  Scot- 
land, to  stop  B  bleeding  from  the  nose ;  and  nettle  tea 
continues  a  popular  remedy  for  the  cure  of  Urticaria. 
It  is  also  asserted  that  some  substances  bear  the  sig- 
natures of  the  humours,  as  the  petals  of  the  red  rose 
that  of  the  blood,  and  the  roots  of  rhubarb  and  the 
flowers  of  saffron  that  of  the  bile." 

llie  early  speculations  respectii^  the  chemical  com- 
positioa  of  bodies  were  rendered  abortive  by  no  circum- 
stance more,  than  by  their  invariably  taking  for  granted 
that  the  properties  of  the  elements  must  resemble  those 
of  the  compounds  whidi  were  formed  from  them. 

To  descend  to  more  modem  instances;  it  was  long 
thought,  and  was  stoutly  maintained  by  the  Carte- 
uanv  and  even  by  Leibnitz  against  the  Newtonian 
pliilosc^y,  (nor  did  Newton  himself,  as  we  have 
seen,  contest  Ae  assumption,  but  elided  it  by  an 
arbitrary  hypothesis,)  tlat  nothing  (of  a  physical 
nature  at   least)  eoidd  account' for  motion^  except 
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previous  motion;  the  impulse  or  impact  of  some  other 
body.  It  was  very  long  before  the  ecientific  world 
could  prevail  upon  itself  to  admit  attraction  and  repul- 
sion  (t.e.spontaneoustendencies  of  particles  to  approach 
or  recede  from  one  another)  as  ultimate  laws,  no  more 
requiring  to  be  accounted  for  than  impulse  itself,  if 
indeed  the  latter  were  not,  in  truth,  resolvable  into 
the  former.  From  this  same  source  arose  the  innu- 
merable hypotheses  to  explain  those  classes  of  motions 
which  appeared  more  mysterious  than  others  because 
there  was  no  obvious  mode  of  attributing  them  to 
impulse,  as  for  example  the  voluntary  motions  of  the 
human  body.  Such  were  the  interminable  systems  of 
vibrations  propagated  along  the  nerves,  oranimal  spirits 
rushing  up  and  down  between  the  muscles  and  the 
brain:  which,  if  the  facts  could  have  been  proved, 
would  no  doubt  have  been  an  important  addition  to 
our  knowledge  of  physiological  laws;  but  the  mere 
invention,  or  arbitrary  supposition  of  them,  could  not 
unless  by  the  strongest  delusion  be  supposed  to  render 
the  phenomena  of  animal  life  more  comprehensible, 
or  less  mysterious.  Nothing,  however,  seemed  satis- 
factory, but  to  make  out  that  motion  was  caused  by 
motion;  by  something  like  itself.  If  it  was  not  one 
kind  of  motion  it  must  be  another.  In  like  manner 
it  was  supposed  that  the  physical  qualities  of  objects 
must  arise  from  some  similar  quality,  or  perhaps  only 
some  quality  bearing  the  same  name,  in  the  particles 
or  atoms  of  which  the  objects  were  composed ;  that  a 
sharp  taste,  for  example,  must  arise  from  sharp 
particles.  And  reversing  the  inference,  the  effects 
produced  by  a  phenomenon  roust,  it  was  supposed, 
resemble  in  their  physical  attributes  the  phenomenon 
itself.  The  influences  of  the  planets  were  supposed 
to  be  analogous  to  their  visible  peculiarities:  Man, 
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being  of  a  red  colour,  portended  fire  and  slaughter :  and 
the  like. 

Passing  from  physics  to  metaphysics,  we  may 
notice  among  the  most  remarkable  fruits  of  this 
a  priori  fallacy,  two  closely  analogous  theories,  em- 
ployed in  ancient  and  in  modern  times  to  bridge  over 
the  chasm  between  the  world  of  mind  and  that  of 
matter:  the  species  sensStiles  of  the  Epicureans,  and 
the  modem  doctrine  of  perception  by  means  of  ideas. 
These  theories  are  indeed,  probably,  indebted  for  their 
existence  not  solely  to  the  fallacy  in  questioa,  but  to 
that  fallacy  combined  with  another  natural  prejudice 
already  adverted  to,  that  a  thing  cannot  act  where  it  is 
not.  In  both  doctrines  it  is  assumed  that  the  pheno- 
menon which  takes  place  in  us  when  we  see  or  touch 
an  object,  and  which  we  regard  as  an  effect  of  that 
object,  or  rather  of  its  presence  to  our  oi^ans,  must  of 
necessity  resemble  very  closely  the  outward  object 
itself.  To  fulfil  this  condition,  the  Epicureans  sup- 
posed that  objects  were  constantly  projecting  in  all 
directions  impalpable  images  of  themselves,  which 
entered  at  the  eyes  and  penetrated  to  the  mind :  while 
modem  philosophers,  though  they  rejected  this  hypo- 
thesis, agreed  in  deeming  it  necessary  to  suppose 
that  not  the  object  itself,  but  a  mental  image  or 
representation  of  it,  was  the  direct  object  of  percep- 
tion. Dr.  Reid  had  to  employ  a  world  of  ai^ument 
and  illustration  to  familiarize  people  with  the  truth, 
that  the  sensations  or  impressions  on  our  minds  need 
not  necessarily  be  copies  of,  or  have  any  resemblance 
to,  the  causes  which  produce  them ;  in  opposition  to 
the  natural  prejudice  which  led  men  to  assimilate  the 
action  of  bodies  upon  our  senses,  and  through  them 
upon  our  minds,  to  the  truisfer  of  a  given  form  from 
one  object  to  another  by  actual  mouldii^.     The  works 
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of  Dr.  Reid  are  even  now  the  most  effectual  course  of 
study  for  detaching  the  mind  from  the  prejudice  of 
which  this  was  an  example.  And  the  value  of  the 
service  which  he  thus  rendered  to  popular  philosophy, 
is  not  much  diminished  although  we  may  hold,  with 
Brown,  that  he  went  too  far  in  imputii^.  the  "  ideal 
theory"  as  an  actual  tenet,  to  the  generality  of  the 
philosophers  who  preceded  him,  and  especially  to 
Locke  and  Hume:  for  if  they  did  not  themselves  con- 
sciously fall  into  the  error,  vrnquestionably  they  often 
led  their  readers  into  it. 

The  prejudice,  that  the  conditions  of  a  phenomenon 
must  resemble  the  phenomenon,  is  occasionally  exag- 
gerated, at  least  verbally,  into  a  still  more  palpable 
absurdity ;  the  conditions  of  the  thing  are  q>okeu  of  as 
if  they  were  tbe  very  thing  itself.  In  Bacon's  modd- 
inquiry,  which  occupies  so  great  a  space  in.  the  Novum 
Organum,  the  inquisitio  informam  calidi,  the  conclusicni 
which  he  favours  is  that  heat  is  a  kind  of  motion; 
meaning  of  course  not  the  feeling  of  heat,  but  the  con- 
ditions of  tbe  feeling;  meaning,  therefore,  only,  that 
wherever  there  is  heat,  there  must  firet  be  a  particular 
kind  of  motion;  but  he  makes  no  distinction  in  his 
langu^e  between  these  two  ideas,  expressing,  him- 
self as  if  heat,  and  the  conditions-  of  heat,  were  one 
and  the  same  thing.  So  Darwin,  in  tbe  beginning 
of  his  Zoonomia,  says,  "The  word  idea  has  various 
meanings  in  the  writers  of  metaphysic:  it  is  here  used 
simply  for  those  notions  of  eitemal  things  which  our 
organs  of  sense  bring  us  acquainted  with  originally" 
(thus  far  the  proposition,  though  vague,  is  unexcep- 
tionable in  meaning,)  "  and  is  defined  a  contraction,  a 
motion,  or  configurati(Hi,  of  the  fibres  which  constitute 
the  immediate  oi^n  of  sense."  Our  notions,  .a  ccm- 
figuration  of  the  fibres!     What  kind  of  philosc^faer 
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must  he  be  who  thinks  that  a  phenomenon  is  defined  to 
he  the  condition  on  which  he  supposes  it  to  depend? 
Accordingly  he  says  soon  after,  not  that  our  ideas  are 
caused  by,  or  consequent  upon»  certain  organic  pheno- 
mena, but  "our  ideas  are  animal  motions  of  the 
organs  of  sense."  And  tliis  confusion  runs  throngh 
the  four  volumes  of  the  Zoonomia }  the  reader  never 
knows  whether  the  writer  is  speaking  of  the  effect,  or 
of  its  supposed  cause;  of  the  idea,  a  state  of  mental 
coosciousness,  or  of  the  state  of  the  nerves  and 
brain,  which  be  considers  it  to  presuppose. 

I  have  given  a  variety  of  instances  in  which  the 
natural  prejudice,  that  causes  and  their  effects  must 
resemble  one  another,  has  operated  in  pracUce  so  as  to 
give  rise  to  grievous  errors.  I  shall  now  go  further,  and 
produce  from  the  writings,  even  of  recent  philosophers, 
instances  in  which  the  prejudice  itself  is  laid  down  as 
an  established  principle.  M.  Victor  Cousin,  in  the 
last  of  his  very  remarkable  lectures  on  Locke  (which  as 
a  resumi  of  the  objections  of  the  opposite  school  to 
that  great  man's  doctrines,  is  a  work  of  eminent  merit), 
enunciates  this  maxim  in  the  following  unqualified 
tenns:  "  Tout  ce  qui  est  vrai  de  I'efiet  est  vr^  de  la 
cause."  A  doctrine  to  which,  unless  in  some  pecu- 
liar and  technical  meaning  of  the  words  cause  and 
effect,  it  is  not  to  be  imagined  that  any  pei^on  would 
literally  adhere:  but  he  who  could  so  write  must  be 
far  enough  from  seeing,  that  the  very  reverse  m^ht 
be  theiact;  that  there  is  nothing  impossible  in  the 
tjuppoaition  that  no  one  property  which  is  true  of  the 
effect  might  be  true  of  the  cause.  Without  going 
quite  so  far  in  point  of  expression,  Coleridge,  in  his 
Biographia  literaria*,  affirms  as  an  "evident  truth," 

•  Vol.  i.,  chap,  a 
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that  '*  the  law  of  causality  holds  only  between  homo- 
geneous things,  t.  e.,  things  having  some  common  pro- 
perty," and  therefore,  *'  cannot  extend  from  one 
world  into  another,  its  opposite :"  hence,  as  mind  and 
matter  have  no  common  property,  mind  cannot  act 
upon  matter  nor  matter  upon  mind.  What  is  this  but 
the  d  priori  fallacy  of  which  we  are  speaking?  The 
doctrine,  like  many  others  of  Coleridge,  is  taken  from 
Spinosa,  in  the  first  book  of  whose  Ethica  (De  Deo) 
it  stands  as  the  Third  Proposition:  "Quae  res  nihil 
commune  inter  se  habent,  earum  una  alterius  causa 
ease  non  potest,"  and  is  there  proved  from  two  so- 
called  axioms,  equally  gratuitous  with  itself;  hut 
Spinosa,  ever  systematically  consistent,  pursued  the 
doctrine  to  its  inevitable  consequence,  the  materiality 
of  God. 

The  same  conception  of  impossibility  led  the  inge- 
nious and  subtle  mind  of  Leibnitz  to  his  celebrated  doc- 
trine of  a  pre-established  harmony.  He,  too,  thougtt 
that  mind  could  not  act  upon  matter,  nor  especially 
matter  upon  mind,  and  that  the  two,  therefore,  must 
have  been  arranged  by  their  Maker  like  two  clocks, 
which,  though  unconnected  with  one  another,  strike 
simultaneously,  and  always  point  to  the  same  hour. 
Malebranche's  equally  famous  theory  of  Occasional 
Causes  was  a  further  refinement  upon  this  conception: 
instead  of  supposing  the  clocks  originally  arranged  to 
strike  together,  he  held  that  when  the  one  strikes,  God 
interposes,  and  makes  the  other  strike  in  correspon- 
dence with  it. 

Descartes,  in  like  manner,  whose  works  are  a  rich 
mine  ofalmost  every  description  of  dprtort  fallacy,  says 
that  the  EfficientCause  must  at  least  have  all  the  perfec- 
tions ofthe  effect,  and  for  this  singular  reason:  "Sienim 
ponamus  aliquid  in  ided  reperiri  quod  non  fuerit  in 
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ejus  causd,  hoc  igitur  habet  a  nihilo ;"  of  which  it  is 
scarcely  a  parody  to  say,  that  if  there  be  pepper  in  the 
soup  there  must  be  pepper  in  the  cook  who  made  it, 
since  otherwise  the  pepper  would  be  without  a  cause. 
A  similar  fallacy  is  committed  by  Cicero  in  his  second 
book  De  Finibug,  where,  speaking  in  bis  own  person 
against  the  Epicureans,  he  charges  them  with  incon- 
sistency in  saying  that  the  pleasures  of  the  mind  had 
their  origin  from  those  of  the  body,  and  yet  that  the 
former  were  more  valuable,  as  if  the  effect  could  sur- 
pass the  cause.  "  Animi  voluptas  oritur  propter 
voluptatem  corporis,  et  major  est  animi  voluptas  quam 
corporis  ?  ita  fit  ut  gratulator  Isetior  sit  quam  is,  cui 
gratulatur."  Even  that,  surely,  is  no  absolute  impos- 
sibihty:  a  man's  good  fortune  has  been  known  to 
give  more  pleasure  to  others  than  it  gave  to  the  man 
himself. 

Descartes,  with  no  less  readiness,  applies  the  same 
principle  the  converse  way,  and  infers  the  nature  of 
the  efTects  from  the  assumption  that  they  must,  in  this 
or  that  property  or  in  all  their  properties,  resemble 
their  cause.  To  this  class  belong  bis  speculations, 
and  those  of  so  many  others  after  him,  tending  to 
infer  the  order  of  the  universe,  not  from  observation, 
but  from  the  notion  we  think  ourselves  able  to  form  of 
the  qualities  of  the  Godhead.  This  sort  of  inference 
was  probably  never  carried  to  a  greater  length  than  it 
was  in  one  particxdar  instance  by  Descartes,  when,  as 
a  proof  of  one  of  his  physical  principles,  that  the 
quantity  of  motion  in  the  universe  is  invariable,  be 
had  recourse  to  the  immutability  of  the  Divine  Nature. 
Optimism,  in  all  its  shapes,  is  an  example  of  the  same 
species  of  fallacy :  God  is  perfect,  therefore  what  we 
think  perfection  must  obtain  in  nature.  Kven  in  our 
own  time  men  do  not  cease  to  oppose  the  divine  bene- 
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volenoe  to  the  evidence  of  physical  facts,  to  the  prin- 
ciple of  population  for  example.  As  if  the  subjection 
of  mankind  to  physical  Buffeiing,  often  entirely  una- 
voidable, and,  when  capable  of  being  warded  off, 
capable  only  by  means  of  forethought  and  self- 
restraint,  were  more  difficult  to  reconcile  with  the 
ways  of  Providence  in  some  one  of  its  particular 
manifestations  than  in  so  many  others.  As  if,  in  so 
far  as  pain  is  an  imperfection,  any  one  day's  experi- 
ence were  not  sufficient  to  convince  the  devoutest 
mind  that  imperfection,  in  that  sense,  in  the  work, 
entered  into  the  plans  of  the  Creator,  and  that  no 
attribute  really  incompatible  with  it  can  be  correctly 
ascribed  to  him. 

Although  several  other  varieties  of  a  priori  fallacy 
might  probably  be  added  to  those  here  specified,  these 
are  all  ag^nst  which  it  seems  necessary  to  give  any 
special  caution.  Our  object  is  to  open,  without 
attempting  or  affecting  to  exhaust,  the  subject. 
Having  illustrated,  therefore,  this  first  class  of  Fallacies 
at  sufficient  length,  I  shall  proceed  to  the  socond. 
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Chaptbb  IV. 
FALLACIES  OF  OBSERVATION. 

§  1 .  From  the  follaciee  which  are  properly  Preju- 
dices, or  presamptions  antecedent  to,  aad  euperseding, 
proof,  we  pass  to  those  wbidi  lie  in  the  iooorrect  per- 
formance of  the  proving  process.  And  as  Proof,  in 
its  widest  extent,  embraces  one  or  more  or  all  of 
three  procesaeB,  Observation,  Generalization,  and 
Deduction ;  we  shall  consider  in  thnr  order  the  errors 
capable  of  b^g  committed  in  these  three  operationa. 
And  first,  of  the  first  mentioned. 

A  fallacy  of  misobservation  may  be  either  nega- 
tive or  positive;  either  Non-observation  or  Mal-obser- 
vation.  It  is  non-observation,  when  all  the  error 
consists  in  overiooktog,  or  neglecting,  hcts  or  particu- 
lars which  ought  to  have  been  observed.  It  is  mal- 
observation,  when  something  is  not  simply  unseen, 
but  Been  wrong;  when  the  fact  or  phenomenon, 
instead  of  b«ng  recognised  for  what  it  is  in  reality,  is 
mistaken  for  something  else. 

$  2.  Noo-observation  may  either  take  place  by 
overlooking  instances,  or  by  overlooking  some  of  the 
circumstances  of  a  given  instance.  If  we  were  to 
conclude  that  a  fortune-teller  was  a  true  prophet,  Jrcnn 
not  advertii^  to  the  cases  in  which  his  predictions  had 
been  falsified  by  the  event,  this  would  be  non-observa- 
tion of  instances :  but  if  we  overlooked  or  remuned 
ignorant  of  the  fact  that  in  cases  where  the  predictions 
bad  come  true,  he  had  been  in  collusion  with  some 
one  who  had  given  him  the  information  on  which  they- 
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were  grounded,  this  would  be  non-observation  of  cir- 
cumstances. 

The  former  case,  in  so  ^  as  the  act  of  induction 
from  insufficient  evidence  is  concerned,  does  not  fall 
under  this  second  class  of  Fallacies,  but  under  the 
third,  Fallacies  of  Generalization.  In  every  such 
case,  however,  there  are  two  defects  or  errors  instead 
of  one ;  there  is  the  error  of  treating  the  insufficient 
evidence  as  if  it  were  sufficient,  which  is  a  Fallacy  of 
the  third  class ;  and  there  is  the  insufficiency  itself; 
the  not  having  better  evidence;  which,  when  sudi 
evidence,  or  in  other  words,  when  other  instances, 
were  to  be  had,  is  Non-observation ;  and  the  erro- 
neous inference,  so  far  as  it  is  to  be  attributed  to  this 
cause,  is  a  Fallacy  of  the  second  class. 

It  belongs  not  to  our  purpose  to  treat  of  non- 
ohservation  as  arising  from  casual  inattention,  from 
general  slovenliness  of  mental  habits,  want  of  due 
practice  in  the  use  of  the  observing  faculties,  or  insuf- 
ficient interest  in  the  subject.  The  question  pertinent 
to  logic  is — Granting  the  want  of  complete  competency 
in  the  observer,  on  what  points  is  that  insufficiency  on 
his  part  likely  to  lead  him  wrong  ?  or  rather,  what 
sorts  of  instances,  or  of  circumstances  in  any  given 
instance,  are  most  likely  to  escape  the  notice  of 
observers  generally ;  of  mankind  at  lai^  ? 

J  3.  First,  then,  it  is  evident  that  when  the  in- 
stances on  one  side  of  a  question  are  more  likely  to 
be  remembered  and  recorded  than  those  on  the  other ; 
especially  if  there  be  any  strong  motive  to  preserve 
the  memory  of  the  first  but  not  of  the  latter;  these 
last  are  likely  to  he  overlooked,  and  escape  the  obter- 
Tation  of  the  mass  of  mankind.  This  is  the  recog- 
nised explanation  of  the  credit  given,  in  spite  of  reason 
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and  evidence,  to  many  classes  of  impostors :  to  quack 
doctors,  aod  rortune-tellers  in  all  ages;  to  the  "  cun- 
niog  man"  of  modem  times,  and  the  oracles  of  old. 
Few  have  considered  the  extent  to  which  this  fallacy 
operates  in  practice,  even  in  the  teeth  of  the  most 
palpahle  negative  evidence.  A  striking  example  of  it 
is  the  fdth  which  the  uneducated  portion  of  the  agri- 
cultural classes,  in  this  and  other  countries,  continue 
to  repose  in  the  prophecies  as  to  weather  supplied  by 
almanac  makers:  although  every  season  affords  to 
them  numerous  cases  of  completely  erroneous  predic- 
tion ;  but  as  every  season  also  furnishes  some  cases  in 
which  the  prediction  is  verified,  this  is  enough  to  keep 
up  the  credit  of  the  prophet,  with  people  who  do  not 
reflect  on  the  number  of  instances  requisite  for  what 
we  have  called,  in  our  inductive  terminology,  the 
Elimination  of  Chance ;  since  a  certain  number  of 
casual  coincidences  not  only  may  but  will  happen, 
between  any  two  unconnected  events. 

Coleridge,  in  one  of  the  essays  in  the  FHend,  has 
very  happily  illustrated  the  matter  we  are  now  con- 
sidering, in  discussing  the  origin  of  a  proverb,  "  which, 
differently  worded,  is  to  be  found  in  all  the  languages 
of  Europe,"  viz.,  "Fortune  fevours  fools."  This 
proverb,  says  he,  "  admits  of  various  explanations. 
It  may  arise  from  pity,  and  the  soothing  persua- 
sion that  Providence  is  eminently  watchful  over  the 
helpless,  and  extends  an  especial  care  to  those  who 
are  not  capable  of  caring  for  themselves.  So  used,  it 
breathes  the  same  feeling  as  '  God  tempers  the  wind 
to  the  shorn  lamb,'  or  the  more  sportive  adage,  that 
'the  fairies  take  care  of  children  and  tipsy  folk.'" 
So  far,  the  notion  partakes  of  the  character  of  a  fal- 
lacy of  Generalization.  But  he  continues,  "  The  per- 
suasion itself,  in   addition   to  the   general  religious 
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feeling  of  mankind,  and  the  scarcely  less  general 
love  of  the  marvellous,  may  be  accounted  for  froni 
our  tendency  to  exa^erate  all  effects,  that  seem 
disproportionate  to  their  visible  cause,  and  all  circum- 
stances that  are  in  any  way  strongly  contrasted  with 
our  notions  of  the  persons  under  them."  Omittiog 
some  further  expUnations  which  would  refei-  the  errw 
to  mal-observation,  or  to  the  other  spedes  of  non- 
observation  (that  of  circumstances),  I  take  up  the 
quotation  farther  on.  *'  Unforeseen  ooinddences  may 
have  greatly  helped  a  man,  yet  if  they  have  done  for 
him  only  what  possibly  from  his  own  abilities  he 
might  have  efiected  for  himself,  his  good  work  will 
excite  less  attention,  and  the  instances  be  leas  remem* 
bered.  That  clever  men  should  attain  their  objects 
seems  natural,  and  we  ne^ect  the  circumstances  that 
perhaps  produced  that  success  of  themselves,  without 
the  intervention  of  skill  or  foresight;  but  we  dwell  on 
the  fact  and  remember  it,  as  something  strange,  when 
the  same  happens  to  a  weak  or  ignorant  man.  So 
too,  though  the  latter  should  fail  in  his  undertakings 
from  concurrences  that  might  have  happened  to  the 
wisest  man,  yet  his  failure  being  no  more  than  might 
have  been  expected  and  accounted  for  from  his  folly, 
it  lays  no  hold  on  our  attention,  but  fleets  away  among 
the  other  undistinguished  waves  in  which  the  stream 
of  ordinary  life  murmurs  by  us,  and  is  forgotten.  Had 
it  been  as  true  as  it  was  notoriously  false,  that  those 
all-embracing  discoveries,  which  have  shed  a  dawn  of 
adence  on  the  art  of  chemistry,  and  give  no  obscure 
promise  of  some  one  great  constitutive  law,  in  the 
light  of  which  dwell  dominion,  and  the  power  of  pro- 
phecy ;  if  these  discoveries,  instead  of  having  been,  as 
they  really  were,  preconcerted  by  meditation,  and 
evolved  out  of  bis  own  intellect,  had  occurred  by  a 
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set  of  lucky  aceident$  to  the  iUustrioue  father  and 
founder  of  philosophic  alchemy ;  if  they  had  presented 
themselves  to  Professor  Davy  exclusively  in  conse- 
quence of  his  htck  in  possessing  a  particular  galvanic 
battery ;  if  this  battery,  as  far  as  Davy  was  concerned, 
had  itself  been  an  accident,  and  not  (as  in  point  of  fact 
it  was)  desired  and  obtained  by  him  for  the  purpose 
of  ensuring  the  testimony  of  experience  to  his  princi- 
ples, and  in  order  to  bind  down  material  nature  under 
the  inquisition  of  reason,  and  force  ^m  her,  as  by 
torture,  unequivocal  answers  to  prepared  and  precon- 
ceived questions, — ^yet  still  they  would  not  have  been 
talked  of  or  described  as  instances  of  luck,  but  as  the 
natural  results  of  his  admitted  genius  and  known  skill. 
But  should  an  accident  have  disclosed  similar  disco- 
veries to  a  mechanic  at  Birmingham  or  Sheffield,  and 
if  the  man  should  grow  rich  in  consequence,  and 
partly  by  the  envy  of  his  neighbours  and  partly  with 
good  reason,  be  considered  by  them  as  a  man  below 
par  in  the  general  powers  of  his  understanding;  then, 
'  O  what  a  lucky  fellow !  Well,  Fortuue  does  favour 
foolft—- that's  for  certain! — It  is  always  sol'  And 
forthwith  the  excUumer  relates  half  a  dozen  similar 
instances.  Thus  accumulating  the  one  sort  of  facts 
and  never  collecting  the  other,  we  do,  as  poets  in  their 
diction,  and  quacks  of  all  denominations  do  in  their 
reasoning,  put  a  part  for  the  whole,  and  at  once 
soothe  our  envy  and  gratiiy  our  love  of  the  marvel- 
Ions,  by  the  sweeping  proverb.  Fortune  fetvours  fools." 
This  passage  very  happily  Sets  forth  the  manner 
in  which,  under  the  loose  mode  of  induction  which 
proceeds  per  enumerationem  simplieem,  not  seeking 
for  instances  of  such  a  kind  as  to  be  decisive  of  the 
question,  but  generalizing  from  any  which  occur,  or 
rather  which  are  remembered,  opinions  grow  up  with 
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the  apparent  sanctiou  of  expeiience,  which  have  no 
foundation  in  the  laws  of  nature  at  all.  "  Itaque  recte 
respondit  ille,"  (we  may  Bay  with  Bacon*,)  "  (jui  cum 
suspensa  tabula  in  templo  ei  moDstraretur  eonim,  qui 
vota  solveraot,  quod  naufragii  periculo  elapsi  sint, 
atque  interrogando  premeretur,  anne  turn  quidem 
Deoram  niimeD  agnosceret,  qusesivit  denuo,  At  uH 
sunt  illi  depicti  qui  post  vota  nuneupata  periervnt  ? 
Eadem  ratio  est  fere  omnis  superstitioniB,  ut  in  Astro- 
logicis,  in  Somniis,  Ominibus,  NemeBibus,  et  hujus- 
modi ;  in  quibus,  homines  delectati  hujusmodi  vani- 
tatibus,  advertuut  eventus,  ubi  implentur;  ast  ubi 
fallunt,  licet  multo  frequentius,  tamen  negligtmt,  et 
prsEtereunt."  And  he  proceeds  to  say,  that  indepea- 
dently  of  the  love  of  the  marvellous,  or  any  other  bias 
in  the  inclinations,  there  is  a  natural  tendency  in  the 
intellect  itself  to  this  kind  of  fallacy;  since  the  mind 
is  more  moved  by  affirmative  instances,  although  nega- 
tive ones  are  of  most  use  in  philosophy:  "Is  tamen 
humano  iutellectui  error  est  proprius  et  perpetuus,  ut 
magis  moveatur  et  excitetur  Affirmativis,  quam  N^- 
tivis;  cum  rite  et  ordine  Eequum  se  utrique  praebere 
debeat ;  quin  contra,  in  omui  Axiomate  veto  constitu- 
endo,  major  vis  est  instantise  negative." 

But  the  greatest  of  all  causes  of  non-observaticm 
is  a  preconceived  opinion.  This  it  is  which,  in  all  ages, 
has  made  the  whole  race  of  mankind,  and  ev^y  sepa- 
rate section  of  it,  for  the  most  part  unobservant  of  all 
facts,  however  abundant,  even  when  passing  under 
their  own  eyes,  which  are  contradictory  to  any  first 
appearance,  or  any  received  tenet.  It  is  worth  while 
to  recal  occasionally  to  the  oblivious  memory  of  man- 
kind, some  of  the  striking  instances  in  which  opinions 
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that  the  simplest  experiment  would  have  shown  to  be 
erroneous,  continued  to  be  entertained  because  nobody 
ever  thought  of  trying  that  experiment.  One  of  the 
most  remarkable  of  these  was  exhibited  in  the  Coper- 
nican  controversy.  The  opponents  of  Copernicus 
ai^ed  that  the  earth  did  not  move,  because  if  it  did^ 
a  stone  let  fall  from  the  top  of  a  high  tower  would  not 
reach  the  ground  at  the  foot  of  the  tower,  but  at  a 
little  distance  from  it,  io  a  contrary  direction  to  the 
earth's  course:  in  the  same  manner  (said  they)  as,  if  a 
ball  is  let  drop  from  the  mast-head  while  the  ship  is 
in  full  sail,  it  does  not  &11  exactly  at  the  foot  of  the 
mast,  but  nearer  to  the  stem  of  the  vessel.  The 
Coperaicans  would  have  silenced  these  objectors  at 
once  if  they  had  tried  dropping  a  ball  from  the  mast- 
head, because  they  would  have  fo\md  that  it  does  fall 
exactly  at  the  foot,  as  the  theory  requires:  but  no; 
they  admitted  the  spurious  fact,  and  struggled  vainly 
to  make  out  a  difference  between  the  two  cases.  "  The 
ball  was  no  part  of  the  ship— and  the  motion  forward 
was  not  natura!,  either  to  the  ship  or  to  the  ball.  The 
stone,  on  the  other  hand,  let  fall  firom  the  top  of  the 
tower,  was  a  part  of  the  earth;  and  therefore,  the 
diurnal  and  annual  revolutions  which  were  natural  to 
the  earth,  were  also  natural  to  the  stone;  the  stone 
would,  therefore,  retain  the  same  motion  with  the 
tower,  and  strike  the  ground  precisely  at  the  bottom 
of  it*." 

Other  examples,  scarcely  less  striking,  are  recorded 
by  Mr.  Whewellf,  where  imaginary  laws  of  nature 
have  continued  to  be  received  as  real,  merely  because 
no  one  person  had  steadily  looked  at  fticts  which 
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almost  every  one  bad  the  opportunity  of  observing. 
"  A  vague  and  IcHne  mode  of  looking  at  facts  very 
easily  observable,  led  men  for  a  long  time  under  the 
belief  that  a  body  tea  times  aa  heavy  as  another  falls 
ten  times  as  fast ;  that  objects  immersed  in  water  ate 
always  magnified,  without  regard  to  the  form  of  the 
surface;  that  the  magnet  exerts  an  irresistible  force; 
that  crystal  is  always  found  assocutted  with  ice;  and 
the  like.  These  and  many  others  are  examples  how 
blind  and  careless  man  can  be,  even  in  observation  of 
the  plainest  and  commonest  appearances;  and  they 
show  us  that  the  mere  Acuities  of  perception,  althou^ 
coiutantly  exercised  upon  innumerable  objects,  may 
long  &il  in  leading  to  any  exact  knowledge." 

The  inflaence  of  a  preconceived  theory  is  well 
exemplified  in  the  superstitions  of  barbarians  respecting 
the  virtues  of  medicaments,  and  of  charms.  The 
negroes,  among  whom  coral,  as  of  old  among  ourselves, 
is  worn  as  an  amulet,  affirm,  according  to  Dr.  Paris*, 
that  its  colour  "  is  always  a&cted  by  the  state  of 
health  of  the  wearer,  it  becoming  paler  in  disease." 
On  a  matter  open  to  universal  observation,  a  general 
proposition  which  has  not  the  smallest  vestige  o( 
truth,  is  received  as  a  result  of  experience;  the  pre- 
amceived  opinion  preventing  all  observation  of  sudi 
instances  aa  do  not  accord  with  it. 

$  4.  For  illustration  of  the  first  species  of  non- 
observation,  that  of  Inatanceg,  what  has  now  been 
stated  may  suffice.  But  there  may  also  be  non- 
observation  of  aome  material  circumstances,  in  in- 
stances which  have  not  been  altogether  overlocdced — 
nay,  which  may  be  the  very  instances  upon  which 
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the  whole  superstructure  of  a  theory  has  been  foanded. 
As,  in  the  cases  hitherto  examined,  a  general  propo- 
sition was  too  rashly  adopted,  on  the  evidence  of  par- 
ticulars, true  indeed,  but  insufficient  to  support  it; 
so  in  the  cases  to  which  we  now  turn,  the  particulars 
themselves  have  been  imperfectly  observed,  and  the 
singular  propositioiu  upon  which  the  generalization 
is  grounded,  or  some  at  least  of  those  singular  propo- 
sitions, are  false. 

Such,  for  instance,  was  one  of  the  mistakes  com- 
mitted in  the  celebrated  phlogistic  theory;  a  doctrine 
which  accounted  for  combustion  hy  the  extrication  of 
a  substance  supposed  to  be  contained  in  all  com- 
bustible matter,  and  to  which  the  name  phloguton 
was  given.  The  hypothesis  accorded  tolerably  well 
with  superficial  iq}pearances:  the  ascent  of  flame  na- 
turally Bu^ests  the  escape  of  a  substance;  and  the 
visible  residuum  of  ashes,  in  bulk  and  weight,  generally 
falls  extremely  short  of  the  combustible  material. 
The  error  was,  non-observation  of  an  important  por- 
tion of  the  actual  residue,  namely,  the  gaseous  pro- 
ducts of  combustion.  When  these  were  at  last 
noticed  and  brought  into  account,  it  appeared  to  be 
an  universal  law,  that  all  substances  gun  instead  of 
losing  w^ght  by  undei^ing  combustion;  and,  after 
the  usual  attempt  to  accommodate  the  old  theory  to 
the  new  fact  by  means  of  an  arbitrary  hypothesis 
(Uiat  phk^ton  had  the  quality  of  positive  levity 
instead  of  gravity),  chemists  were  conducted  to  the 
true  explanation,  namely  that  instead  of  a  substance 
a^arated,  there  was  on  the  contrary  a  substance 
absorbed. 

Many  of  the  abmird  practices  which  have  been 
deemed  to  possess  medidoal  efficacy,  have  been  in- 
debted for  their  reputation  to  non-observance  of  some 
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accompanying  circumstaace  which  was  the  real  agent 
in  the  cures  ascribed  to  them.  Thus,  of  the  sympa- 
thetic powder  of  Sir  Keoelm  Digby:  "Whenever  any 
wound  had  been  inflicted,  this  powder  was  applied  to 
the  weapon  that  had  inflicted  it,  which  was.  more- 
over, covered  with  ointment,  and  dressed  two  or  three 
times  a  day.  The  wound  itsdf,  in  the  meantime,  was 
directed  to  be  brought  together,  and  carefully  bound 
up  with  clean  Unen  rags,  but  above  all,  to  be  let  atone 
for  seven  days,  at  the  end  of  which  period  the  ban- 
dages were  removed,  when  the  wound  was  generally 
found  perfectly  united.  The  triumph  of  the  cure  was 
decreed  to  the  mysterious  agency  of  the  sympathetic 
powder  which  had  been  so  assiduously  applied  to  the 
weapon,  whereas  it  is  hardly  necessary  to  observe 
that  the  promptness  of  the  cure  depended  upon  the 
total  exclusioa  of  air  from  the  wound,  and  upon  the 
sanative  operations  of  nature  not  having  received  any 
disturbance  from  the  officious  interference  of  art. 
The  result,  beyond  all  doubt,  furnished  the  first  hint 
which  led  suigeons  to  the  improved  practice  of  heal- 
ing  wounds  by  what  is  technically  called  the  first  intei^' 
tion*.''  "  In  ail  records,"  adds  Dr.  Paris,  "of  extra- 
ordinary cures  performed  by  mysterious  agents,  there 
is  a  great  desire  to  conceal  the  remedies  and  other 
curative  means  which  were  simultaneously  administered 
with  them ;  thus  Oribasius  commends  in  high  terms 
a  necklace  of  Pseony  root  for  the  cure  of  epilepsy ;  but 
we  learn  that  he  always  took  care  to  accompany  its 
use  with  copious  evacuations,  although  he  assigns  to 
them  no  share  of  credit  in  the  cure.  In  later  times 
we  have  a  good  specimen  of  this  species  of  deception, 
presented  to  us  in  a  work  on  Scrofula  by  Mr.  Morley, 

*  Piiarmaeolc^M,  pp.  33-S4. 
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written,  as  we  are  informed,  for  the  sole  purpose 
of  restoring  the  much  injured  character  and  use  of 
the  Vervain ;  in  which  the  author  directs  the  root  of 
this  plant  to  be  tied  with  a  yard  of  white  satin  ribband 
around  the  neck,  where  it  is  to  remain  until  the 
patient  is  cnred;  but  mark — during  this  interval  he 
calls  to  his  aid  the  most  active  medicines  in  the 
materia  medical**' 

In  other  cases  the  cures  really  produced  by  rest, 
regimen,  and  amusement,  have  been  ascribed  to  the 
medicinal,  or  occasionally  to  the  supernatural,  means 
which  were  put  in  requisition.  *'  The  celebrated  John 
Wesley,  while  he  commemorates  the  triumph  of 
sulphur  and  supplication  over  his  bodily  infirmitj',  for- 
gets to  appreciate  the  resuscitating  influence  of  four 
months  repose  from  his  apostolic  labours ;  and  such 
is  the  disposition  of  the  human  mind  to  place  confi- 
dence in  the  operation  of  mysterious  agents,  that  we 
find  him  more  disposed  to  attribute  his  cure  to  a 
brown  paper  plaister  of  egg  and  brimstone,  than  to 
Dr.  Fothergill's  salutary  prescription  of  country  air, 
rest,  asses*  milk,  and  horse  exercisef." 

In  the  following  example,  the  circumstance  over- 
looked was  of  a  somewhat  different  character.  "  When 
the  yellow  fever  raged  in  America,  the  practitioners 
trusted  exclujuvely  to  the  copious  use  of  mercury;  at 
first  this  plan  was  deemed  so  universally  efficacious, 
that,  in  the  enthusiasm  of  the  moment,  it  was  trium- 
phantly proclaimed  that  death  never  took  place  after 
the  mercury  had  evinced  its  effect  upon  the  system : 
all  this  was  very  true,  but  it  furnished  no  proof  of  the 
efficacy  of  that  metal,  since  the  disease  in  its  aggra- 
vated form  was  so  rapid  in  its  career,  that  it  swept 

'  Piarmaeoloffia,  p.  28.  t  Ibid.,  p.  63. 
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away  its  victims  long  before  the  system  could  be 
brought  UDder  mercurial  iofluence,  while  iu  its  milder 
shape  it  passed  off  equally  well  without  any  aasbtanoe 
from  art*." 

In  these  examples  the  circumstance  overlooked 
was  cognizable  by  the  senses.  In  other  cases,  it  is 
one  the  knowledge  of  which  could  only  be  arrived  at 
by  reasoning;  but  .the  fallacy  may  still  be  classed 
under  the  head  to  which,  for  want  of  a  more  appro- 
priate name,  we  have  given  the  appellation  Fallacies  of 
Non-observation.  It  is  not  the  nature  of  the  faculties 
which  ought  to  have  been  employed,  but  the  non- 
employment  of  them,  which  constitutes  this  Natural 
Order  of  Fallacies.  Wherever  the  error  is  negative, 
not  positive;  wherever  it  consists  specially  in  over- 
hoking,  in  being  ignorant  or  unmindful  of  some  fact 
which,  if  known  and  attended  to,  would  have  made  a 
difference  in  the  conclusion  arrived  at;  the  error  is 
properly  placed  in  the  Class  which  we  are  considering. 
In  this  Class,  th^re  is  not,  as  in  all  other  fallacies  there 
is,  a  positive  mis-estimate  of  evidence  actually  had. 
The  conclusion  wouM  be  just,  if  the  portion  which  is 
seen  of  the  case  were  the  whole  of  it;  but  there  is 
another  portion  overlooked,  which  vitiates  the  result. 

For  instance,  there  ia  a  remarkable  doctrine  which 
has  occasionally  found  a  vent  in  the  pubUc  speedies 
of  unwise  legislatnrs,  but  which  only  in  one  instancn 
that  1  am  aware  of  baa  received  the  sanction  of  a 
philosopher,  namely  M  VKtor  Cousin,  who,  in  bis 
preface  to  the  Gorgias  of  Plato,  contending  that 
punishment  must  have  some  other  and  higher  justlfi* 
cation  than  the  prevention  of  crime,  makes  use  of  this 
argument — that  if  punishment  were  only  for  the  sake 


*  Pharmaeologia,  pp.  &1, 63^ 
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of  example,  it  would  be  indifferent  whether  we  pn* 
nished  the  innocent  or  the  ^ilty,  since  the  punish- 
ment, considered  as  an  example,  is  equally  efficacious 
in  either  case.  Now  we  must,  in  order  to  go  along 
with  M.  Cousin,  suppose,  that  the  person  who  feels  him- 
self under  temptation,  observing  somebody  punished, 
concludes  himself  to  be  in  danger  of  being  punished 
likewise,  and  is  terrified  accordingly.  But  it  is  forgotten 
that  if  the  person  punished  is  supposed  to  be  innocent, 
or  even  if  there  be  any  doubt  of  his  guilt,  the  ^>ec- 
tator  will  reflect  that  his  own  danger,  whatever  it  may 
be,  is  not  contingent  upon  his  guiltiness,  but  threatens 
him  equally  if  he  remains  innoceiU,  and  how  there- 
fore is  he  deterred  from  guilt  by  the  apprehension  <tf 
such  punishment?  M.  Cousin  supposes  that  men 
will  be  dissuaded  from  guilt  by  whatever  renders  the 
condition  of  the  guilty  more  perilous,  forgetting  that 
the  condition  of  the  innocent  (also  one  of  the  elements 
in  the  calculation)  is,  in  the  case  supposed,  made 
perilous  in  precisely  an  equal  degree.  This  is  a 
fiillacy  of  oveiiooking ;  or  of  non-observation,  within 
the  intent  of  our  classification. 

Fallacies  of  this  description  are  the  great  stum- 
bling-block to  just  views  in  political  economy.  The 
economical  workings  of  society  afibrd  innumerable 
cases  in  which  the  effects  of  a  cause  conust  of 
two  sets  of  phenomena:  the  one  immediate,  ctuicen- 
trated,  obvious  to  vulgar  eyes,  and  passing,  in  common 
apprehension,  for  the  whole  effect;  the  other  widely 
diffiisedt  or  lying  deeper  under  the  surface,  and  which 
is  exactly  contrary  to  the  former.  Take,  for  instance, 
the  vulgar  notion,  so  plausible  at  the  first  glance,  of 
the  encouragement  ^ven  to  industry  by  lavish  expen- 
diture. A,  who  spends  his  whole  income,  and  even 
his  capital,  in  expensive  living,  is  supposed  to  give 

CJoogIc 


400  FALLACIES. 

great  employment  to  labour.  B,  who  lives  upon  a 
small  portion,  and  invests  the  remiuDder  in  the  funds, 
is  thought  to  give  little  or  no  employment.  For  everj'- 
body  sees  the  gains  which  are  made  by  A's  tradesmen, 
servants,  and  others,  while  his  money  is  spending. 
B's  savings,  on  the  contrary,  pass  into  the  hands  of 
the  person  whose  stock  he  purchased,  who  with  it 
pays  a  debt  he  owed  to  some  banker,  who  lends  it 
again  to  some  merchant  or  nianu&cturer ;  and'  the 
capital,  being  laid  out  in  hiring  spinners  and  weavers, 
or  carriers  and  the  crews  of  merchant  vessels,  not 
only  gives  immediate  employment  to  as  much  in- 
dustry at  once  as  A  employs  during  the  whole  of  hia 
career,  but  coming  back  with  increase  by  the  sale  of 
the  goods  which  have  been  manufactured  or  imported, 
form  a  fiind  for  the  employment  of  the  same  and 
perhaps  a  greater  quantity  of  labour  in  perpetuity. 
But  the  careless  observer  does  not  see,  and  therefore 
does  not  consider,  what  becomes  of  B's  money ;  he 
does  see  what  is  done  with  A's:  he  observes  the 
amount  of  industry  which  A's  provision  feeds;  he 
observes  not  the  far  greater  quantity  which  it  pre- 
vents from  being  fed :  and  thence  the  prejudice,  uni- 
versal to  the  time  of  Adam  Smith,  and  even  yet  only 
exploded  among  persons  more  than  commonly  in- 
structed, that  prodigality  encourages  industry,  and 
parsimony  is  a  discouragement  to  it 

The  common  argument  against  free-trade  is  a  fal- 
lacy of  the  same  nature.  The  purchaser  of  Bntish 
silk  encourages  British  industry ;  the  purchaser  of 
Lyons  silk  encourages  only  French ;  the  former  con- 
duct is  patriotism,  the  latter  ought  to  be  interdicted  by 
law.  The  circumstance  is  overlooked,  that  the  put^ 
chaser  of  any  foreign  commodity  of  necessity  causes, 
directly  or  indirectly,  the  export  of  an  equivalent 
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value  of  some  English  article  (beyood  what  would 
otherwise  he  exported),  either  to  the  same  foreign 
country  or  to  some  other ;  which  fact,  although  from 
the  complication  of  the  circumstances  it  cannot  always 
be  verified  by  specific  observation,  no  observation  can 
possibly  be  brought  to  contradict,  while  the  evidence 
of  reasoning  upon  which  it  rests  is  absolutely  irrefra- 
gable. The  fallacy  is,  therefore,  the  same  as  in  the 
preceding  case,  that  of  seeing  a  part  only  of  the  phe- 
nomena, and  imagining  that  part  to  be  the  whole ;  and 
may  be  ranked  among  Fallacies  of  Non-observation. 

^  .5.  To  complete  the  examination  of  the  second 
of  our  five  classes,  we  have  now  to  speak  of  Mal- 
observation ;  in  which  the  error  does  not  lie  in  the 
fact  that  something  is  unseen,  but  that  something  seen 
is  seen  wrong. 

Perception  being  infaUible  evidence  of  whatever  is 
really  perceived,  the  error  now  under  consideration 
can  be  committed  no  otherwise  than  by  mistaking  for 
perception  what  is  in  fact  inference.  We  have  for- 
merly shown  how  intimately  the  two  are  blended  in 
almost  everything  which  is  called  observation,  and 
still  more  in  every  Description*.  What  is  actually 
on  any  occasion  perceived  by  our  senses  being  so 
minute  in  amount,  and  generally  so  unimportant  a 
portion  of  the  state  of  facts  which  we  wish  to  ascertain 
or  to  communicate ;  it  would  be  absurd  to  say  that 
either  in  our  observations,  or  in  conveying  their  result 
to  others,  we  ought  not  to  mingle  inference  with  fact ; 
all  that  can  be  said  is,  that  when  we  do  so  we  ought 
to  be  aware  of  what  we  are  doing,  and  to  know  wliat 
part  of  the  assertion  rests  upon  consciousness,  and  is 

*  Supra,  p.  201. 
VOL.   II.  2  U  ^ 
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therefore  indisputable,  what  part  upon  inference,  and 
is  therefore  questionable. 

One  of  the  most  celebrated  examples  of  an  uni* 
Tersal  error  prodaced  by  mistaking  an  inference  for 
the  direct  evidence  of  the  senses,  was  the  resistance 
made,  on  the  ground  of  common  sense,  to  the  Coper- 
nican  system.  People  fancied  tHey  sme  the  sun  rise 
and  set,  the  stars  revolve  in  circles  round  the  pole. 
We  now  know  that  they  eaw  no  such  thing :  what 
they  really  saw  were  a  set  of  appearances,  equally 
reconcileable  with  the  theory  they  held  and  with  a 
totally  different  one.  It  seems  strange  that  such  an 
instance  as  this,  of  the  testimony  of  the  senses  pleaded 
with  the  most  entire  conviction  in  fovour  of  some- 
thing which  was  a  mere  inference  of  the  judgment, 
and,  as  it  turned  out,  a  &lfle  inference,  should  not 
have  opened  the  eyes  of  the  bigots  of  common  sense, 
and  inspired  them  with  a  more  modest  distrust  of  the 
competency  of  mere  ignorance  to  judge  the  condu- 
sions  of  science. 

In  proportion  to  any  person's  deficiency  of  know- 
ledge  and  mental  cultivation,  is  generally  his  inability 
to  discriminate  between  his  inferences  and  the  percep- 
tions  on  which  they  were  grounded.  Many  a  marvel- 
lous tale,  many  a  scandalous  anecdote,  owes  its  origiii 
to  this  incapacity.  The  narrator  relates,  not  what  be 
saw  or  heard,  but  the  impression  which  he  derived 
from  what  he  saw  or  heard,  and  of  which  perhaps  the 
greater  part  consisted  of  inference,  though  the  whole 
is  related  not  as  inference  but  as  matteiKif-fact.  The 
difficulty  of  inducing  witnesses  to  restrain  within 
any  moderate  limits  the  intermixture  of  their  infe- 
rences with  the  narrative  of  their  perceptions,  is  well 
known  to  experienced  cross-examiners ;  and  still  more 
is  this  the  case  when  ignorant  persons  attempt  to 
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describe  any  oatursl  phenomenon.  "The  simplest 
DarratiTe"  says  Dagald  Stewart*,  "of  the  most 
ilKterate  obserrer  inTolves  more  or  less  of  hjrpo- 
thesis ;  nay,  in  general,  it  will  be  found  that,  in  pro- 
portion to  his  ignorance,  the  greater  is  the  number  of 
conjectnral  principles  involved  in  bis  statements.  A 
Tillage  apothecary  (and,  if  possible,  in  a  still  greater 
degree,  an  experienced  nurse)  is  sddom  able  to 
describe  the  plainest  case,  without  employing  a  pbra- 
set^ogy  of  which  every  word  is  a  theory ;  whereas  a 
simple  and  genuine  specification  of  the  phenomena 
which  mark  a  particular  disease;  a  specification 
unsophisticated  by  iancy,  or  by  preconceiTed  opi- 
nioDs,  may  be  regarded  as  unequivocal  evidence  of  a 
mind  trained  by  long  and  successful  study  to  the  most 
difficult  of  all  arts,  that  of  the  faithful  interpretation 
of  naturef ." 

The  univeisality  of  the  confusion  between  percep< 
tioQB  and  the  inferences  drawn  from  them,  and  the 
rarity  of  the  power  to  discriminate  the  one  from  the 
other,  ceases  to  surprise  us  when  we  consider  that  in 
the  far  greater  number  of  instances  the  actual  percep- 


*  EUomtU  cf  lie  PAiUtcphy  ef  A«  Mxnd,  vol.  ii.,  ch.  4,  sect.  5. 

t  The  foUowioff  anecdote,  related  by  Dr.  Paris  (Pkarmacologia, 
pp.  76 — 7i)  >8  iui  tinueinf;  instance  of  an  infeteooe  mistaken  for  a 
^nct  perception.  "Shortly  after  Sir  Harophry  Davy  had  suc- 
ceeded in  decomposing  the  fixed  alkalies,  a  portion  of  potassium"  (a 
Bubetance  so  light  as  to  swim  upon  water,)  "  was  placed  in  the  hand 
of  one  of  our  moat  diatioguished  chemiatB,  with  a  query  as  to  ita 
nature.  The  philosopher  obserring  its  aspect  and  splendonr  did 
not  hesitate  in  pronouncing  it  to  be  metalUc,  and  uniting  at  onoe 
the  ides  ofweight  with  that  of  metal,  the  eridence  of  his  Benaes  waa 
even  insufficient  to  dissevei  ideas  so  inseparably  associated  in  his 
mind,  and,  balancing  the  specimen  on  his  fingers,  he  exclaimed,  '  it 
b  certainly  metallic,  and  very  pondtrota.' "  He  mistook  luMJutfymaU 
of  the  pondeiosity  of  the  substance  for  a  uiuatvm  of  it. 
2D2 
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tions  of  our  senses  are  of  ao  importance  or  interest  to 
us  except  as  marks  from  which  we  infer  something 
beyond  them.  It  is  not  the  colour  and  superficial 
extension  perceived  by  the  eye  that  are  important  to 
us,  but  the  object,  of  which  those  visible  appearances 
testily  the  presence ;  and  where  the  sensation  itself  is 
indifferent,  as  it  generally  is,  we  have  no  motive  to 
attend  particularly  to  it,  but  acquire  a  habit  of  passing 
it  over  without  distinct  consciousness,  and  going  on 
at  once  to  the  inference.  So  that  to  know  what  the 
sensation  actually  was,  is  a  study  in  itself,  to  which 
the  painter,  for  example,  has  to  train  himself  by  spe- 
cial and  long-continued  discipline  and  application.  In 
things  further  removed  from  the  dominion  of  the  out- 
ward senses,  no  one  who  has  not  great  experience  in 
psychological  analysis  is  competent  to  break  this 
intense  association :  and  when  such  analytic  habits  do 
not  exist  in  the  requisite  degree,  it  is  hardly  possible 
to  mention  any  of  the  habitual  judgments  of  mankind 
on  subjects  of  a  high  degree  of  abstraction,  from  the 
being  of  God  and  the  immortality  of  the  soul  down  to 
the  multiplication  table,  which  are  not,  or  have  not 
been,  considered  as  matter  of  direct  intuition.  In 
saying  this  I  do  not  seek  to  prejudge  the  question  of 
transcendental  metaphysics,  how  far  a  certain  number 
of  these  habitual  judgments  are  really  intuitive,  or 
otherwise.  I  only  point  out  the  strength  of  the  ten- 
dency to  ascribe  an  intuitive  character  to  judgments 
which  are  mere  inferences,  and  often  false  ones.  No 
one  can  doubt  that  many  a  deluded  visionary  has 
actually  believed  that  he  was  directly  inspired  from 
heaven,  and  that  the  Almighty  had  conversed  with 
him  face  to  face ;  which  yet  was  only,  on  his  part,  a 
conclusion  drawn  from  appearances  to  his  senses  or 
feelings  in  his  internal  consciousness  which  were  alto- 
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gether  an  insufficient  foundatioD  for  any  such  belief, 
lie  caution,  therefore^  which  is  needful  against  this 
class  of  errors,  could  not  with  any  propriety  have 
been  foregone  j  though  to  determine  whether,  on  any 
of  the  great  questions  of  metaphysics,  such  errors  are 
Actually  committed,  belongs  not  to  this  place,  but,  as 
I  have  BO  often  said^  to  a  different  science. 
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$  1.  The  class  of  Fallacies  of  wliicfa  we  are  now 
to  speak,  is  the  most  extensive  of  all ;  embracing  a 
greater  number  and  variety  of  unfounded  inferences 
than  any  of  the  other  classes,  and  which  it  is  even 
more  difficult  to  reduce  to  sub-classes  or  species.  If 
the  attempt  made  in  the  preceding  books  to  define  the 
principles  of  well-grounded  generalization  has  been 
successful,  all  generdizations  not  conformable  to  those 
principles  might,  in  a  certain  sense,  be  brought  under 
the  present  class:  when  however  the  rules  are  known 
and  kept  in  view,  but  a  casual  lapse  committed  in  the 
application  of  them,  this  is  a  blunder,  not  a  fallacy. 
To  entitle  an  error  of  generalization  to  the  latter 
epithet,  it  must  be  committed  on  principle;  there 
must  lie  in  it  some  erroneous  general  conception  of 
the  inductive  process ;  the  legitimate  mode  of  drawing 
conclusions  from  observation  and  experiment  must  be 
fundamentally  misconceived. 

Without  attempting  anythii^  so  chimerical  as  an 
exhaustive  classification  of  all  the  misconceptions 
which  can  exist  on  the  subject,  let  us  content  our- 
selves with  noting,  among  the  cautions  which  might 
be  Bu^ested,  a  few  of  the  most  useful  and  needfiiL 

f  2.  In  the  first  place,  there  are  certain  kinds  of 
generalization  which,  if  the  principles  already  laid 
down  be  correct,  must  be  groundless :  experi^ice  can- 
not afford  the  necessary  conditions  for  establishing 
them  by  a  correct  induction.     Such,  for  instance,  are 
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all  inferences  from  the  order  of  nature  existing  on  the 
earth,  or  in  the  solar  system,  to  that  which  may  exist 
in  remote  parts  of  the  universe ;  where  the  phenomena, 
for  aught  we  know,  may  be  entirety  different,  or  may 
succeed  one  another  according  to  different  htws,  or 
even  according  to  no  fixed  law  at  all.  Such,  again, 
in  matters  dependent  on  causatioo,  are  all  universal 
n^atives,  all  propositions  that  assert  impossibility. 
The  non-existence  of  any  given  phenomenon,  how- 
ever uniformly  experience  may  as  yet  have  testified 
to  the  feet,  proves  at  most  that  no  cause,  adequate  to 
its  production,  has  yet  manifested  itself;  but  that  no 
such  causes  exist  in  nature  can  only  be  inferred  if  we 
commit  the  absurdity  of  supposing  that  we  know  all 
the  forces  in  nature.  The  supposition  would  at  least 
be  premature  while  onr  acquaintance  with  some  even 
of  those  which  we  do  know  is  so  extremely  recent 
And  however  much  our  knowledge  of  nature  may 
hereafler  be  extended,  it  Is  not  easy  to  see  how  that 
knowledge  could  ever  be  complete,  or  how,  if  it  were, 
we  could  ever  be  assured  of  its  being  so. 

The  only  laws  of  nature  which  afford  sufficient 
warrant  for  attributing  impossibility,  are  first,  those 
of  number  and  extension,  which  are  paramount  to  the 
laws  of  the  succession  of  phenomena,  Emd  not  exposed 
to  tbe  agency  of  coimteracting  causes;  and  secondly, 
the  universal  law  of  causality  itself.  That  no  varia- 
twn  in  any  effect  or  consequent  will  take  place 
while  the  whole  of  the  antecedents  remain  the  same, 
may  be  affirmed  with  full  assurance,  fiut,  that  the 
addition  of  some  new  antecedent  might  not  entirely 
alter  and  subvert  the  accustomed  consequent,  or  that 
antecedents  competent  to  do  this  do  not  exist  in 
nature,  we  are  in  no  case  empowered  positively  to 
conclude. 

D.D.t.zea  by  Google 
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$  3.  It  is  next  to  be  remarked  that  all  generaliza- 
tions which  profess,  like  the  theories  of  Thales,  Demo- 
critus,  and  others  of  the  early  Greek  philosophers,  to 
resolve  all  things  into  some  one  element,  or,  like  many 
modem  theories,  to  resolve  phenomena  radically  dif- 
ferent into  the  same,  are  necessarily  false.  By  radi- 
cally different  phenomena  I  mean  impressions  on  our 
senses  which  differ  in  quality,  and  not  merely  in 
degree.  On  this  subject  what  appeared  necessary 
was  said  in  the  chapter  on  the  Limits  to  the  Expla- 
nation of  Laws  of  Nature ;  but  as  the  &llacy  is  even 
in  our  own  times  a  common  one,  I  shall  touch  upon 
it  somewhat  further  in  this  place. 

When  we  say  that  the  force  which  holds  the 
planets  in  their  orbits  is  resolved  into  gravity,  or  that 
the  force  which  makes  substances  combine  chemically 
is  resolved  into  electricity,  we  assert  in  the  one  case 
what  is,  and  in  the  other  case  what  might,  and  pro- 
bably will  ultimately,  be  a  legitimate  result  of  induc- 
tion. In  both  these  cases,  motion  is  resolved  into 
motion.  The  assertion  is,  that  a  case  of  motion,  which 
was  supposed  to  be  special,  and  to  follow  a  distinct 
law  of  its  own,  conforms  to  and  is  included  in  the 
general  law  which  regulates  another  class  of  motions. 
But,  from  these  and  similar  generalizations,  counte- 
nance and  currency  has  been  given  to  attempts  to 
resolve  not  motion  into  motion  but  heat  into  motion, 
light  into  motion,  sensation  itself  into  motion  (as  in 
Hartley's  doctrine  of  vibrations) ;  states  of  conscious- 
ness into  states  of  the  nervous  system,  as  in  the  ruder 
forms  of  the  materialist  philosophy;  vital  phenomena 
into  mechanical  or  chemical  processes,  as  in  some 
schools  of  physiology. 

Now  I  am  far  from  pretending  that  it  may  not  be 
capable  of  proof,  or  that  it  would  not  be  a  very 
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importaQt  addition  to  our  knowledge  if  proved,  that 
certain  motions  in  the  particles  of  bodies  are  among 
the  conditions  of  the  production  of  heat  or  light ;  that 
certain  assignable  physical  modifications  of  the  nerves 
may  be  among  the  eondiiions  not  only  of  our  sensa- 
tions or  emotions,  but  even  of  our  thoughts;  that 
certain  mechanical  and  chemical  conditions  may,  in 
the  order  of  nature,  be  sufficient  to  detennine  to 
action  the  phj'siological  laws  of  life.  All  I  insist 
upon,  in  common  with  every  sober  thinker  since 
modem  science  has  been  definitively  constituted,  is, 
that  it  shall  not  be  supposed  that  by  proving  these 
things  one  step  would  be  made  towards  a  real  expla- 
nation of  heat,  light,  or  sensation;  or  that  the  generic 
peculiarity  of  those  phenomena  can  be  in  the  least 
d^;ree  evaded  by  any  such  discoveries,  however  well 
established.  Let  it  be  shown,  for  instance,  that  the 
most  complex  series  of  physical  causes  and  effects 
succeed  one  another  in  the  eye  and  in  the  brain  to 
produce  a  sensation  of  colour  ;  rays  falling  upon  the 
eye,  refracted,  oonve^ng,  crossing  one  another, 
making  an  inverted  image  on  the  retina,  and  after 
this  a  motion — let  it  be  a  vibration  or  a  rush  of  nervous 
fluid  or  whatever  else  you  are  pleased  to  suppose, 
along  the  optic  nerve — a  propagation  of  this  motion 
to  the  brain  itself,  and  as  many  more  different  mo- 
tions as  you  choose;  still,  at  the  end  of  these  motions, 
there  is  something  which  is  not  a  motion,  there  is  a 
feeling  or  sensation  of  colour.  Whatever  number  of 
motions  we  may  be  able  to  interpolate,  and  whether 
they  be  real  or  imaginary,  we  shall  still  find,  at  the 
end  of  the  series,  a  motion  antecedent  and  a  colour 
consequent.  The  mode  in  which  any  one  of  the 
motions  produces  the  next,  might  possibly  be  suscep- 
tible of  explanation  by  some  general  law  of  motion 
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previously  known;  but  the  mode  in  which  the  last 
motion  produces  the  Benaation  of  cobur,  cannot  be 
explained  by  any  law  of  motion;  it  is  the  law  of 
colour;  which  is.  and  must  always  remain  a  peculiar 
thing.  Wbere  our  f»nsdousDeBs  rea^inisea  between 
two  phenomena  an  inherent  distinctioa;  where  we  are 
sensible  of  a  difference  which  is  not  merely  of  d^ree, 
and  feel  that  no  adding  one  of  the  phenomena  to 
itself  would  produce  the  other;  any  theory  which 
attempts  to  bring  either  under  the  laws  of  the  other 
must  be  false;  though  a  theory  which  merely  treats 
the  one  as  a  cause  or  condition  of  the  other,  may 
possibly  be  true. 

§  4.  Among  the  remaining  forms  of  erroneous 
generalization,  several  of  those  most  worthy  of  and 
most  requiring  notice  have  fallen  under  our  examina- 
tion in  former  places,  where,  in  investigating  the  rules 
of  correct  induction,  we  have  bad  occasion  to  advert 
to  the  distinction  betwem  it  and  some  oinunon  mode 
of  the  incorrect.  In  this  number  is  what  I  have  for- 
merly called  the  natural  Induction  of  uninquiring 
minds,  the  Induction  of  the  ancaenta,  which  proceeds 
per  enumeratumem  simplieem:  ''This,  that,  and  the 
other  A  are  B,  I  cannot  think  of  ai^  A  which  is  not 
B,  therefore  every  A  i»  B."  As  a  final  coodeomation 
of  this  rude  and  slovenly  mode  d  genoalizatioa,  I 
will  quote  Bacon's  emphatic  denunraation  of  it ;  the 
most  important  part,  as  I  have  more  than  once  ven- 
tured to  assert,  of  the  permanent  service  rendered  by 
him  to  philosophy.  "  Inductio  quK  procedit  per  eniK 
merationem  simplicom,  rei  puerilis  eat,  et  precario 
concludit,"  (concludes  only  Ay  your  leave,  or  provi- 
sionally,)  "  et  pcriculo  exponitur  ab  instantifi  contra- 
dictoria,  et  [derumqae  secundum  pauciora  qoam  par 
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est,  et  ex  his  tantummodo  qme  praato  aurU  prouanciat. 
At  Inductio  qus  ad  inventionem  et  demonstrationem 
Scientiarum  et  Artiom  erit  utilis,  Naturam  separare 
debet,  per  rejectionee  et  exdusioneg  debitas ;  ac  deinde 
post  n^ativas  tot  quot  sufficiuDt,  super  affiimativas 
concludere." 

I  have  already  said  that  the  mode  of  Simple  £au- 
roeration  is  still  tbe  common  and  received  method  of 
Induction  in  whatever  relates  to  man  and  society.  Of 
this  a  very  few  instances,  more  by  way  of  memento 
than  of  instruction,  may  suffice.  What,  for  example, 
is  to  be  thought  of  all  the  "  common-sense"  maxims 
for  which  the  followii^  may  serve  as  the  universal 
formula :  "  Whatsoever  has  never  been,  will  never  be." 
As  for  example :  negroes  have  never  been  as  civilized 
as  whites  sometimes  are,  therefore  it  is  imposuble  they 
should  be  so.  Women^  as  a  class,  have  not  hitherto 
equalled  men  as  a  class  in  intellectual  eaeigy  and  com- 
prehensiveness, therefore  they  are  necessarily  inferior. 
Society  cannot  prosper  without  this  or  the  other  insti- 
tution ;  e.  g.f  in  Aristotle's  time,  without  slavery ;  in 
later  times,  without  an  established  priesthood*  without 
artificial  distinctions  of  ranks,  &c.  One  working  man 
in  a  thousand,  educated,  while  the  nine  hundred  and 
ninety-nine  remain  uneducated,  has  usually  aimed  at 
raising  himself  out  of  his  class,  therefore  education 
makes  people  dissatisfied  with  their  condition  in  life. 
Bookish  men,  taken  from  speculative  pursuits  and  set 
to  woik  on  something  they  know  nothing  about,  have 
generally  been  found  or  thought  to  do  it  ill ;  therefore 
philosophers  are  unfit  for  business,  &c.,  &c.  All 
these  are  inductions  by  simple  enumeration.  Reasons 
having  some  ref^^nce  to  the  canons  c^  scientific 
investigation  may  have  been  given  ch*  attempted  to  be 
givea  for  several  of  these  propositions ;  but  to  tbe 
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multitude  of  those  who  parrot  them,  the  enttmeratio 
simplex,  ex  his  tantummodo  qua  prasto  sunt  promm- 
dans,  is  the  sole  evidence.  Their  fallacy  consists  in 
this,  that  they  are  inductions  without  elimination; 
there  has  been  no  real  companson  of  instances,  nor 
even  ascertunment  of  the  material  drcnmstances  in 
any  given  instance.  There  is  also  the  further  error,  of 
forgetting  that  such  generalizations,  even  if  well  esta- 
blished, cannot  be  ultimate  truths,  but  must  be  the 
results  of  other  laws  much  more  elementary;  and 
therefore  could  at  most  be  admitted  as  empirical  laws, 
holding  good  within  the  limits  of  space  and  time  by 
which  the  particular  observations  that  suggested  the 
generalization  were  bounded. 

This  error  of  placing  mere  empirical  laws,  and 
laws  in  which  there  is  no  direct  evidence  of  causation, 
on  the  same  footing  of  certainty  as  laws  of  cause  and 
e£fect,  an  error  which  is  at  the  root  of  perhaps  the 
greater  number  of  had  indnctions,  is  exemplified  only 
in  its  grossest  form  in  the  kind  of  generalizations  to 
which  we  have  now  referred.  These,  indeed^  do  not 
possess  even  the  degree  of  evidence  which  pertains  to 
a  well-ascertained  empirical  law ;  but  admit  of  refuta- 
tion on  the  empirical  ground  itself,  without  ascend- 
ing to  causal  laws,  A  little  reflection,  indeed,  will 
show  that  mere  negations  can  only  form  the  ground 
of  the  lowest  and  least  valuable  kind  of  empirical  law. 
A  phenomenon  has  never  been  noticed ;  this  only 
proves  that  the  conditions  of  that  phenomenon  have 
not  yet  occurred  in  human  experience,  but  does  not 
prove  that  they  may  not  occur  to-morrow.  There  is 
a  higher  kind  of  empirical  law  than  this,  namely, 
when  a  phenomenon  which  is  observed  presents 
within  the  limits  of  observation  a  series  of  gradations, 
in  which  a  regularity,  or  something  like  a  mathema- 
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tical  law,  is  perceptible :  from  which,  therefore,  some- 
thing may  be  rationally  presumed  as  to  those  terms  of 
the  series  which  are  beyond  the  limits  of  observation. 
But  in  negation  there  are  no  gradations,  and  no  series  : 
the  generalizations,  therefore,  which  deny  the  possibi- 
Uty  of  any  given  condition  of  Man  and  Society  merely 
becanse  it  has  never  yet  been  witnessed,  cannot  pos- 
sess this  higher  degree  of  validity  even  as  empirical 
laws.  What  is  more,  the  minuter  examination  which 
that  higher  order  of  empirical  laws  presupposes,  being 
applied  to  the  subject  matter  of  these,  not  only  does 
not  confirm  but  actually  refutes  them.  For  in  reality 
the  past  history  of  Man  and  Society,  instead  of  exhi- 
biting them  as  immovable,  unchai^eable,  incapable  of 
ever  presenting  new  phenomena,  shows  them  on  the 
contrary  to  be,  in  many  most  important  particulars, 
not  only  changeable,  but  actually  undergoing  a  pro- 
gressive change.  The  empirical  law,  therefore,  best 
expressive,  in  most  cases,  of  the  genuine  result  of 
observation,  would  be,  not  that  such  and  such  a  phe- 
nomenon will  continue  unchanged,  hut  that  it  will 
continue  to  change  in  some  particular  manner. 

Accordingly,  while  almost  all  generalizations  re-' 
lating  to  Man  and  Society,  antecedent  to  the  last  fifty 
years,  have  erred  in  the  gross  way  which  we  have 
attempted  to  characterize,  namely  by  implicitly  as- 
suming that  human  nature  and  society  will  for  ever 
revolve  in  the  same  orbit,  and  exhibit  essentially  the 
same  phenomena;  which  is  also  the  vulgar  error  of 
practicalism  and  common  sense  in  our  own  day,  espe- 
cially in  Great  Britain;  the  more  thinking  minds  of 
the  present  age,  having  apphed  a  more  minute  analysis 
to  the  past  records  of  our  race,  have  for  the  most  part 
adopted  the  contrary  opinion,  that  the  human  species 
is  in  a  state  of  necessary  progression,  and  that  from. 
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the  terms  of  the  series  which  are  past  we  may  infer 
with  certainty  those  which  are  yet  to  come.  Of  this 
doctrine,  considered  as  a  philosophical  tenet,  we  shall 
have  occasion  to  speak  fully  in  the  coaclading  book. 
If  not,  in  aU  its  fonns,  free  from  error,  it  is  at  least 
always  free  from  the  gross  and  stupid  error  which  we 
previously  exemplified.  But,  in  all  except  the  most 
eminently  philosophical  minds,  it  is  infected  with  pre- 
cisely the  same  kind  of  fallacy  as  that  is.  For  we 
must  remember  that  even  this  other  and  better  gene- 
ralization, the  progressive  change  in  the  condition  of 
the  human  species,  is,  after  all,  but  an  empirical  law: 
to  which,  moreover,  it  is  not  difficult  to  point  oat 
exceedingly  large  exceptions;  and  even  if  these  could 
be  got  rid  of,  either  by  disputing  the  fiicts  or  by 
explaining  and  limiting  the  theory,  the  general  objec- 
tion remuns  valid  against  the  supposed  law,  as  apph- 
cable  to  any  other  than  what,  in  our  tJiird  book,  were 
termed  Adjacent  Cases.  For  not  only  is  it  no  ulti- 
mate, but  not  even  a  causal  law.  Changes  do  indeed 
take  place  in  human  afiairs,  but  every  (me  of  those 
changes  depends  upon  determinate  causes;  the  "  pro- 
gressibility  of  the  species"  is  not  a  cause,  but  a  sum- 
mary eijawsion  for  the  general  result  of  all  the 
causes.  So  soon  as,  by  a  quite  different  sort  of  induc- 
tion, it  shall  be  ascertained  what  causes  have  produced 
these  successive  changes  from  the  banning  of  history 
in  so  far  as  they  have  really  taksa  place,  and  by  what 
causes  of  a  contrary  tendency  they  have  been  occa- 
sionally diecked  or  «itirely  counteracted,  we  shall 
then  be  prepared  to  predict  the  future  with  reasonable 
foresight :  we  shall  be  in  possession  of  the  real  law  of 
the  future ;  aitd  ^all  be  able  to  declare  upon  what 
circumstances  the  continuance  of  the  same  onward 
movement  will  eventually  depend.    But  this  it  is  tbe 
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error  of  many  of  the  more  advanced  thinkers,  in  the 
present  age,  to  overlook;  and  to  imagine  that  the 
empirical  law  collected  from  a  mere  comparison  of  the 
condition  of  our  species  at  different  past  times,  is  a 
real  law,  ia  the  law  of  its  dianges,  not  only  past  but 
also  to  come.  The  truth  is,  that  the  caases  upon 
which  the  phenomena  of  the  moral  world  depend,  are 
in  every  age,  and  almost  in  every  country,  combined 
in  some  different  proportion;  so  that  it  is  scarcely  to 
be  expected  that  the  general  result  of  them  all  should 
confoFTu  very  closely,  in  its  details  at  least,  to  any 
uniformly  progressive  series.  And  all  generalizations 
which  affirm  that  mankind  have  a  tendency  to  grow 
better  or  worse,  richer  or  poorer,  more  cultivated  or 
more  barbarous,  that  population  increases  faster  than 
subsistence,  or  subsistence  than  population,  that  ine- 
quality of  fortunes  has  a  tendency  to  increase  or  to 
break  down,  and  the  like,  propositions  of  considerable 
value  as  empirical  laws  within  certain  (but  generally 
rather  narrow)  limits,  are  in  reality  true  or  f^tee 
according  to  times  and  circumstances. 

What  we  have  said  of  empirical  generalizations 
from  times  past  to  times  still  to  come,  holds  equally 
true  of  similar  geoeralizations  from  present  times 
to  times  past;  when  men  whose  acquaintance  with 
moral  and  social  facts  is  confined  to  their  own  age, 
take  the  men  and  the  things  of  that  age  for  the 
type  of  men  and  things  in  general,  and  apply  without 
scrapie  to  the  interpretation  of  the  events  of  history, 
the  empirical  laws  which  represent  sufficiently  ibr 
duly  guidance  the  common  phenomena  of  human 
nature  at  that  time  and  in  that  particular  state  of 
society.  If  examples  are  wanted,  almost  every  histo- 
rical work,  until  a  very  recent  period,  abounded  in 
them.    The  same  may  be  said  of  those  who  generalize 
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empirically  from  the  people  of  their  own  country  to 
the  people  of  oUier  countries,  as  if  human  beings  felt, 
judged,  and  acted,  everywhere  in  the  same  maimer. 

$  5.  In  the  foregoing  instances,  the  distinction  is 
confounded  between  empirical  laws,  which  express 
merely  the  customary  order  of  the  succession  of  effects, 
and  the  laws  of  causation  on  which  the  effects  depend. 
There  may,  however,  be  incorrect  generalization  when 
this  mistake  is  not  committed;  .when  the  investigation 
takes  its  proper  direction,  that  of  causes,  ,and  the 
result  erroneously  obtained  purports  to  be  a  really 
causal  law. 

The  most  vulgar  form  of  this  fallacy  is  that  which 
is  commonly  called  post  hoc,  ergo  propter  hoe,  or  cum 
hoc,  ergo  propter  hoc.  As  when  it  is  inferred  that 
England  owes  her  industrial  preeminence  to  her  restric- 
tions on  commerce:  as  when  the  old  school  of  finan- 
ciers, and,  I  am  sorry  to  add,  Coleridge,  maintained 
that  the  national  debt  was  one  of  the  causes  of  the 
national  prosperity:  as  when  the  excellence  of  the 
Church,  of  the  Houses  of  Lords  and  Commons,  of 
the  procedure  of  the  law  courts,  &c.,  are  inferred 
from  the  mere  fact  that  the  country  has  prospered 
under  them.  In  these  and  similar  cases,  if  it  can  be 
rendered  probable  by  other  evidence  that  the  supposed 
causes  have  some  tendency  to  produce  the  effect 
ascribed  to  them,  the  fact  of  its  having  been  produced, 
though  only  in  one  instance,  is  of  some  value  as  a 
verification  by  specific  experience :  but  in  itself  it  goes 
scarcely  any  way  at  all  towards  establishing  such  a 
tendency,  since,  admitting  the  effect,  a  hundred  other 
antecedents  could  show  an  equally  strong  title  of  that 
kind  to  be  considered  as  the  cause. 

In  these  examples  we  see  bad  generalization   a 
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poateriori,  or  empiricism  properly  so  called :  causation 
inferred  from  casual  conjunction,  without  either  due 
eUminatioDt  or  any  presumption  arising  from  known 
properties  of  the  supposed  agent.  But  bad  generali- 
zation d  priori  is  fully  as  commoD  ;  which  is  properly 
called  false  theory;  conclusions  drawn,  by  way  of  deduc- 
tion, from  properties  of  some  one  agent  which  is  known 
or  supposed  to  be  present,  all  other  coexisting  agents 
being  overlooked.  As  the  former  is  tbe  error  of  sheer 
ignorance,  so  the  latter  is  especially  that  of  instructed 
minds;  and  is  mainly  committed  in  attempting  to 
explain  complicated  phenomena  by  a  simpler  theory 
than  their  nature  adniits  of.  As  when  one  school 
of  physicians  sought  for  the  universal  principle  of  all 
disease  in  "  lentor  and  morbid  viscidity  of  the  blood," 
and  imputing  most  bodily  derangements  to  mecha- 
nical obstructions,  thought  to  cure  them  by  mechanical 
remedies*;  while  another,  the  chemical  school,  "ac- 
knowledged no  source  of  disease  but  the  presence  of 
some  hostile  acid  or  alkali,  or  some  deranged  condi- 
tion in  the  chemical  composition  of  tbe  fluid  or  solid 
parts,"  and  conceived,  therefore,  that  "  all  remedies 
must  act  by  producing  chemical  changes  in  the  body. 


■  "  Tfaue  Fourcroy,"  says  Dr.  Paris,  *'  explained  the  operatioD  of 
roercuiy  by  iis  Specific  gravity,  and  the  advocates  of  thb  doctrine 
EiToiiied  the  general  introduction  of  the  preparations  of  iron,  espe- 
cially in  schirrua  of  the  spleen  or  liver,  upon  the  same  hypothetical 
principle;  for,  say  they,  whatever  ia  moitt  forcible  in  removing  the 
obitruction  must  be  the  must  proper  instrumeot  of  cure ;  such  ia 
Bteet,  which,  besides  the  attenuating  power  with  which  it  is  fur- 
niahed,  ha>  still  a  greater  force  in  this  case  from  the  gravity  of  its 
partidee,  whicK  being  seven  times  speciScally  heavier  than  any 
vegetable,  acts  iu  proportion  with  a  stronger  impulse,  and  therefore 
ii  a  more  powerAil  deolwtruent.  Tbia  may  be  taken  as  a  spedmen 
of  the  style  in  which  these  mechanical  physicians  reasoned  and 
practised." — Phartnaeeloffia,  pp.  38-9. 
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We  tind  Tournefort  busily  oigaged  ia  testing  every 
vegetable  juice,  in  order  to  discover  in  it  some  traces 
of  an  acid  or  alkaline  ingredient,  which  might  confer 
upon  it  medicinal  activity.  The  fatal  errors  into 
which  such  an  hypothesis  was  liable  to  betray  the 
practitioner,  receive  an  awful  illustration  in  the  history 
of  the  memorable  fever  that  raged  at  Leyden  in  the 
year  1699,  and  which  consigned  two-thirds  of  the 
population  of  that  city  to  an  untimely  grave ;  an  event 
which  in  a  great  measure  depended  upon  the  Pro* 
fessor  Sylvius  de  la  Boe,  who  having  just  embraced 
the  chemical  doctrines  of  Van  Helmont,  assigned  the 
origin  of  the  distemper  to  a  prevaihng  acid,  and 
declared  that  its  cure  could  alone  be  effected  by  the 
copious  administration  of  absorbent  and  testaceous 
medicines*."  John  Brown,  the  author  of  the  famous 
Brunonian  Theory,  "  generalized  diseases,  and 
brought  all  within  the  compass  of  two  grand  dassea, 
those  of  increased  and  diminished  excitement;"  and 
maintfuned  "that  every  agent  which  could  operate  on 
the  human  body  was  a  stimulant,  having  an  identity 
of  action,  and  d^ehng  only  in  the  degree  of  its  force; 
BO  that  according  to  his  views  the  lancet  and  the 
brandy  bottle  were  but  the  opposite  extremes  of  one 
and  the  same  classt." 

These  aberrations  in  medical  theory  have  their 
exact  parallels  in  politics.  All  the  do<Arines  which 
ascribe  absolute  goodness  to  particular  fanaa  of 
government,  particular  social  arrangements,  and  even 
to  particular  modes  of  education,  without  referoice 
to  the  state  of  civilization  and  the  vaiious  distin- 
guishing characters  of  the  sodety  for  which  they  are 
intended,  are  open  to   the  same  objection — that  of 


'  P/MrmoMloffia,  pp.  39,  40.  t  Oii.,  p.  43. 
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assuming  one  class  of  influencing  circumstanceB  to 
be  the  paramount  rulers  of  phenomena  which  depend 
in  an  equal  or  greater  degree  upon  many  others.  But 
on  these  considerations  it  is  the  less  necessary  that 
we  should  now  dweU,  as  they  will  occupy  our  attention 
very  largely  in  the  concluding  Book. 

$  6.  The  last  of  the  modes  of  erroneous  genera- 
lization to  which  I  shall  advert,  is  that  to  which  we 
may  give  the  name  of  False  Analogies.  This  Fallacy 
stands  distinguished  from  those  already  treated  of  by 
the  peculiarity,  that  it  does  not  even  simulate  a  com- 
plete and  conclusive  induction,  but  consists  in  the 
misapplication  of  an  argument  which  is  at  best  only 
admissible  as  an  inconclusive  presumption,  where  real 
proof  is  unattainable. 

An  aipiment  from  analogy,  is  an  inference  that 
what  is  true  in  a  certain  case  is  true  in  a  case  known 
to  be  somewhat  simitar,  but  not  known  to  be  exactly 
parallel,  that  is,  to  be  similar  in  all  the  material  cir- 
cumstances. An  object  has  the  property  B:  another 
object  is  not  known  to  have  that  pn^rty,  but  resem- 
bles the  first  in  a  property  A,  not  known  to  be 
connected  with  B;  and  the  conclusion  to  which  the 
analogy  points,  is  that  this  object  has  the  property  B 
also.  As,  for  example,  that  the  planets  are  inhabited 
because  the  earth  is.  The  planets  resemble  the  earth 
in  docribing  elliptical  orbits  round  the  sun,  in  being 
attracted  by  it  and  by  one  another,  in  being  spherical, 
revolving  upon  their  axes,  &c.,  hut  it  is  not  known 
that  any  of  these  properties,  or  all  of  them  togethw, 
are  the  conditions  upon  which  the  possession  of  inha- 
bitants is  dependent,  or  are  even  marks  of  those  con- 
ditions. Nevertheless,  so  long  as  we  do  not  know 
2  B  2 
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what  the  conditioDS  are,  they  may  be  coDoected  by 
some  taw  of  nature  with  those  common  properties; 
and  to  the  extent  of  that  possibiUty  the  planets  are 
more  likely  to  be  inhabited,  than  if  they  did  not 
resemble  the  earth  at  all  This  non-assignable  and 
generally  small  increase  of  probability,  beyond  what 
would  otherwise  exist,  is  all  the  evidence  which  a 
conclusion  can  derive  from  analogy.  For  if  we  have 
any  the  slightest  reason  to  suppose  any  real  connexion 
between  the  two  properties  A  and  B,  the  ailment  is 
no  longer  one  of  analogy.  If  it  had  been  ascertained 
(I  purposely  put  an  absurd  supposition)  that  there 
was  any  connexion,  by  causation,  between  the  fact 
of  revolving  round  an  axis  and  the  existence  of  ani- 
mated beings,  or  if  there  were  any  reasonable  ground 
for  even  suspecting  such  a  connexion,  a  probability 
would  arise  of  the  existence  of  inhabitants  in  the 
planets,  which  might  be  of  any  degree  of  strength,  up 
to  a  complete  induction ;  but  we  should  then  infer  the 
fact  from  the  ascertained  or  presumed  law  of  causa- 
tion, and  not  from  the  analogy  of  the  earth. 
.  The  name  analogy,  however,  is  sometiraes  em- 
ployed by  extension,  to  denote  those  arguments  of 
an  inductive  character,  hut  not  amounting  to  a  real 
induction,  which  are  employed  to  strengthen  the 
argument  drawn  from  a  simple  resemblance.  Though 
A,  the  property  common  to  the  two  cases,  cannot 
be  shown  to  be  the  cause  or  effect  of  B,  the  analogical 
reasoner  will  endeavour,  if  he  can,  to  show  that  there 
is  some  less  close  degree  of  connexion  between  them; 
that  A  is  one  of  a  set  of  conditions  from  which,  when 
all  united,  B  would  result;  or  is  an  occasional  effect 
of  some  cause  which  has  been  known  also  to  produce 
B;  and  the  like.     Any  of  which  things,  if  shown, 
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would  render  the  existence  of  B  by  so  much  more 
probable,  than  if  there  had  not  been  even  that  amount 
of  known  connexion  between  B  and  A . 

Now  an  error,  or  fallacy,  of  analogy  may  occur  in 
two  ways.  Sometimes  it  consists  in  employing  an 
ailment  of  either  of  the  above  kinds  with  correct- 
ness indeed,  but  overrating  its  probative  force.  This 
very  common  aberration  is  sometimes  supposed  to  be 
particularly  incident  to  persons  distinguished  for  their 
imagination;  but  in  reality  it  is  the  characteristic 
intellectual  vice  of  those  whose  imaginations  are 
barren,  either  from  want  of  exercise,  natural  defect, 
or  the  narrowness  of  their  range  of  ideas.  To  such 
minds,  objects  present  themselves  clothed  in  but  few 
properties;  and  as,  therefore,  few  analogies  between 
one  object  and  another  occur  to  them,  they  almost 
invariably  overrate  the  degree  of  importance  of  those 
few :  white  one  whose  fancy  takes  a  wider  range, 
perceives  and  remembers  so  many  analogies  tending 
to  conflicting  conclusions,  that  be  is  not  so  likely  to 
lay  undue  stress  upon  any  of  them.  We  always  tind 
that  those  are  the  greatest  slaves  to  metaphorical 
language  who  have  but  one  set  of  metaphors. 

But  this  la  only  one  of  the  modes  of  error  in  the 
employment  of  arguments  of  analogy.  There  is 
another,  more  properly  deserving  the  name  of  fallacy; 
namely  when  resemblance  in  one  point  is  inferred 
from  resemblance  in  another  point,  although  there  is 
not  only  no  evidence  to  connect  the  two  circum- 
stances by  way  ^of  causation,  but  the  evidence  tends 
positively  to  disconnect  them.  This  is  properly  the 
Fallacy  of  False  Analogies. 

As  a  first  instance,  we  may  cite  that  favourite 
argument  in  defence  of  absolute  power,  drawn  from 
the  analogy  of  paternal  government  in  a  family,  which 

Google 


422  FALLACIES. 

government  is  not,  and  by  universal  admiseion  ought 
not  to  be,  controlled  by  (though  it  aometimes  oi^ht 
to  be  controlled  for)  the  children.  FaterniU  govern- 
ment, in  a  family,  works  well;  therefore,  eays  the 
argument,  despotic  government  in  a  state  will  w<»'k 
well :  implying  that  the  beneficial  working  of  parental 
government  depends,  in  the  family,  upon  tJbe  only 
point  which  it  has  in  common  with  pohtical  despotism, 
namely,  irresponsibility-  Whereas  it  does  not  depend 
upon  that,  but  upon  two  other  attributes  of  parental 
gOTemment,  the  affection  of  the  parent  for  the  children^ 
and  the  superiority  of  the  parent  in  wisdom  and  ex- 
perience ;  neither  of  which  properties  can  be  reckoned 
upon,  or  are  at  all  likely  to  exist,  between  a  political 
despot  and  his  subjects;  and  when  either  of  these 
circumstances  fails,  even  in  the  family,  and  the  in- 
fluence of  the  irresponsibility  is  allowed  to  work  un- 
corrected, the  result  is  anything  but  good  government. 
This,  therefore,  is  a  false  analogy. 

Another  example  is  the  not  uncommon  dictum, 
that  bodies  politic  have  youth,  maturity,  old  age,  and 
death,  like  bodies  natural:  that  ailer  a  certain  dura- 
tion of  prosperity,  they  tend  spontaneously  to  decay. 
This  also  is  a  false  analogy,  because  the  decay  of  the 
vital  powers  in  an  animated  body  can  be  dktinctly 
traced  to  the  natural  progress  of  those  very  changes 
of  structure  which,  in  their  earlier  stages,  constitute 
its  growth  to  maturity ;  while  in  the  body  politic  the 
progress  of  those  changes  cannot,  generally  speaking, 
have  any  effect  but  the  still  further  continuance  of 
growth:  it  is  the  stoppage  of  that  progress,  and  the 
commencement  of  retrogression,  that  alone  would  con- 
stitute decay.  Bodies  politic  die,  but  it  is  of  disease, 
or  violent  death:  they  have  no  old  age. 

The  following  sentence  from  Hooker's  Ecclesia$tical 
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Polity  is  an  infctance  of  a  false  analogy  from  physical 
bodies  to  what  are  called  bodies  politic.  "As  there 
could  be  in  natural  bodies  no  motion  of  anything 
unless  there  were  some  which  moveth  all  things,  and 
continaeth  immovable;  even  so  in  politic  societies 
there  must  he  some  unpunishable,  or  else  no  man 
shall  saffer  punishment."  There  is  a  double  fallacy 
here,  for  not  only  the  analogy,  but  the  premiss  from 
which  it  is  drawn,  is  untenable.  The  notion  that  there 
must  be  something  immovable  which  moves  all 
others,  is  the  old  scholastic  error  of  a  primum  mobile. 

Some  of  the  false  analogies  upon  which  systems  of 
physics  were  con6dently  grounded  in  the  time  of  the 
Greek  philosophers,  are  such  as  we  now  call  fanciful, 
not  that  the  resemblances  are  not  often  real,  but  that 
it  is  long  since  any  one  has  been  inclined  to  draw 
from  them  the  inferences  which  were  then  drawn. 
Such,  for  instance,  are  the  curious  speculations  of  the 
Pythagoreans  on  the  subject  of  numbers.  Finding 
that  the  distances  of  the  planets  bore  or  seemed  to 
bear  to  one  another  a  proportion  not  varying  much 
from  that  of  the  divisions  of  the  monochord,  they  in- 
ferred from  it  the  existence  of  an  inaudible  music,  that 
of  the  spheres :  as  if  the  music  of  a  harp  had  depended 
wlely  on  the  numerical  proportions,  and  not  on  the 
materiel,  nor  even  on  the  existence  of  any  material, 
any  strings  at  all.  It  has  been  similarly  imagined 
that  certain  combinations  of  numbers,  which  were 
found  to  prevail  in  some  natural  phenomena,  must 
run  through  the  whole  of  nature:  as  that  there  must 
be  four  elements,  because  there  are  four  possible  com- 
binations of  hot  and  cold,  wet  and  dry :  that  there 
must  be  seven  planets,  because  there  were  seven 
metals,  and  even  because  there  were  seven  days  of 
the  week.     Kepler  himself  thought  that  there  could 
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be  only  six  planets  because  there  were  only  five 
regular  solids.  With  these  we  may  class  the  reas<m- 
ings,  BO  common  in  the  speculations  of  the  ancients, 
founded  upon  a  supposed  perfection  in  nature ;  mean- 
ing by  nature  the  customary  order  of  events  as  they 
take  place  of  themselves  without  human  interference. 
This  also  is  a  rude  guess  at  an  analogy  supposed  to 
pervade  all  phenomena,  however  dissimilar.  Since 
what  was  thought  to  be  perfection  appeared  to  obtain 
in  some  phenomena,  it  was  inferred  to  obtain  in  all. 
"We  always  suppose  that  which  is  better  to  take 
place  in  nature,  if  it  be  possible,"  says  Aristotle :  and 
the  vaguest  and  most  heterogeneous  qualities  being 
confounded  together  under  the  notion  of  being  better, 
there  was  no  limit  to  the  wildness  of  the  inferences. 
Thus,  because  the  heavenly  bodies  were  "perfect," 
they  must  move  in  circles,  and  uniformly.  For 
"  they"  (the  Pythagoreans)  "  would  not  allow,"  says 
Geminus*,  "of  any  such  disorder  among  divine  and 
eternal  things,  as  that  they  should  sometimes  move 
quicker  and  sometime  slower,  and  sometimes  stand 
still;  for  no  one  would  tolerate  such  anomaly  in  the 
movements  even  of  a  man,  who  was  decent  and 
orderly.  The  occasions  of  life,  however,  are  often 
reasons  for  men  going  quicker  or  slower,  but  in  the 
incorruptible  nature  of  the  stars,  it  is  not  possible  that 
any  cause  can  be  alleged  of  quickness  or  slowness." 
It  is  seeking  an  argument  of  analogy  very  far  to 
suppose  that  the  stars  must  observe  the  rules  of  de- 
corum in  gait  and  carriage,  prescribed  for  themselves 
by  the  long-bearded  phUosophers  satirized  by  Lucian. 
As  late  as  the  Copemican  controversy  it  was  urged 
as  an  argument  in  favour  of  the  true  theory  of  the 


*  I  quote  from  Hr.  Whewell's  Hut.  «/*  <A«  fnd.  Se.,  1.,  165. 
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solar  Byeteni,  that  "it  placed  the  fire,  the  noblest 
elemeDt,  in  the  centre  of  the  universe*."  This  was 
a  remnant  of  the  notion  that  the  order  of  nature  must 
be  perfect,  and  that  perfection  consisted  in  conformity 
to  rules  of  precedency  in  dignity,  either  real  or  con- 
ventional. Again,  reverting  to  numbers:  certain 
numbers  were  perfect,  therefore  those  numbers  must 
obtain  in  the  great  phenomena  of  nature.  Six  was 
a  [wrfect  number,  that  is,  equal  to  the  sum  of  all  its 
factors ;  an  additional  reason  why  there  must  he 
exactly  six  planets.  The  Pythagoreans,  on  the  other 
band,  attributed  perfection  to  the  number  ten;  but 
agreed  in  thinking  that  the  perfect  number  must  be 
somehow  realized  in  the  heavens;  and  knowing  only 
of  nine  heavenly  bodies  to  make  up  the  enumeration, 
they  asserted  "  that  there  was  an  tmtickthon  or 
counter-earth,  on  the  other  side  of  the  sun,  invisible 
to  usf."  Even  Hoygens  was  persuaded  that  when 
the  number  of  the  heavenly  bodies  had  reached  twelve, 
it  could  not  admit  of  any  further  increase.  Creative 
power  could  not  go  beyond  that  sacred  number. 

Some  curious  instances  of  false  analogy  are  to  be 
found  in  the  arguments  of  the  Stoics  to  prove  the 
equality  of  all  crimes,  and  the  equal  wretchedness  of 
all  who  had  not  realized  their  idea  of  perfect  virtue. 
Cicero,  towards  the  end  of  his  Fourth  Book  De  FinU 
hu,  states  some  of  these  as  follows.  "  Ut,  inquit,  in 
fidibus  plurimis,  si  nulla  earum  ita  contenta  numeris 
sit,  ut  concentum  servare  possit,  omnes  leque  incon* 
tentse  sint ;  sic  peccata,  quia  discrepant,  seque  discre« 
pant :  paria  sunt  igitur."  To  which  Cicero  himself 
aptly  answers,  "eeque  contingit  omnibus  fidibus,  ut 


■  Whbwbll,  HUt.  <^  the  Ind.  So.,  i 
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incoDtentse  eint ;  illud  non  contiouo,  ut  aeque  inccm> 
teniae."  The  Stoic  resumes:  "  Ut  enim,  tnqait, 
guberaator  seque  peccat,  si  palearum  navem  evertit,  et 
si  auri ;  item  eeque  peccat  qui  parentem,  et  qui  Berviim, 
injuria  verberat ;"  HBSuming,  that  because  the  magni- 
tude of  the  interest  at  stake  makes  no  difference  in 
the  mere  defect  of  skill,  it  can  make  none  in  tlie 
moral  defect:  a  false  analogy.  Again,  "  Quis  igno- 
rat,  si  plures  ex  alto  emergere  vellut,  propins  fore  eos 
quidem  ad  respirandum,  qui  ad  summam  jam  aquam 
appropinquant,  sed  nihilo  magis  respirare  posse,  quam 
eos,  qui  sunt  in  profundo  ?  Nihil  ei^  adjurat  pro- 
cedere,  et  progredi  in  virtute,  quominus  misenimus 
sit,  antequam  ad  earn  pervenerit,  quoaiam  in  aqua 
nihil  adjuvat :  et  quoniam  catuli,  qui  jam  despecturi 
sunt,  cseci  asque,  et  ii  qui  modo  nati ;  Platonem 
quoque  neoesse  est,  quoniam  nondum  videbat  sapien- 
tiam,  seque  oecum  animo,  ac  Phalarim  fuisse.*' 
Cicero,  in  his  own  person,  combats  these  false  analo- 
gies by  other  analogies  tending  to  an  opposite  con- 
clusion. "  Isu  eimilia  non  sunt,  Cato :  ....  Ilia 
sunt  simiha ;  hebes  acies  est  cuipiam  oculorum  :  cor- 
pore  alius  languescit :  hi  curatione  adhibita  levantnr 
in  dies:  alter  valet  plus  quotidie:  alter  videt  Hi 
similes  sunt  omnibus,  qui  virtuti  student;  levantur 
viliis,  levantur  erroribus." 

^  7.  In  these  and  all  other  arguments  drawn  from 
remote  analogies,  and  from  metaphors,  which  are 
eases  of  analogy,  it  is  apparent  (especially  when  we 
consider  the  e^ttreme  facility  of  raising  up  cootravy 
analo^es  and  conflicting  metaphors,)  that  so  far  from 
the  metaphor  or  analogy  proving  anything,  the  appli- 
cability of  the  metaphor  is  the  very  thing  to  be  madr 
out.     It  has  to  be  shown  that  in  the  two  cases  asserted 
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to  be  analogous,  the  same  law  is  really  operating ;  that 
between  the  known  resemblance  and  the  inferred  one 
there  is  some  connexion  by  means  of  cauBation. 
Cicero  and  Cato  might  have  bandied  opposite  analo- 
gies for  ever :  it  rested  with  each  of  them  to  prove 
by  just  induction,  or  at  least  to  render  probable,  that 
the  case  resembled  the  one  set  of  tuialogous  cases  and 
not  the  other,  in  the  circumstances  upon  which  the 
disputed  question  really  hinged.  Metaphors,  for  the 
most  part,  therefore,  assume  the  proposition  which 
they  are  brought  to  prove :  their  use  ia,  to  aid  the 
apprehension  of  it ;  to  make  clearly  and  vividly  com- 
prehended what  it  is  that  the  person  who  employs  the 
metaphor  is  proposing  to  make  out ;  and  sometimes 
also,  by  what  media  he  proposes  to  do  so.  For  an 
apt  metaphor,  though  it  cannot  pmve,  oilen  suggests 
the  proof- 

For  instance,  when  Mr.  Carlyle,  rebuking  the 
Byronic  vein,  says  that  "  strength  does  not  manifest 
itself  in  spasms,  but  in  stout  bearing  of  burdens ;"  the 
metaphor  proves  nothing,  it  is  no  argument,  only  an 
allusion  to  an  argument ;  in  no  other  way  however 
could  so  much  of  argument  be  so  completely  suggested 
in  so  few  words.  In  fact,  this  admirable  expression 
soggests  a  whole  train  of  reasoning,  which  it  would 
take  many  sentences  to  write  out  at  length.  As  thus: 
Motions  which  are  violent  but  brief,  which  lead  to  no 
end,  and  are  not  under  the  control  of  the  will,  are,  in 
the  physical  body,  more  incident  to  a  weak  than  to  a 
strong  constitution.  If  this  be  owing  to  a  cause 
which  equally  operates  in  what  relates  to  the  mind, 
the  same  conclusion  will  hold  there  likewise.  But 
such  is  really  the  fact.  For  the  body's  liability  to 
these  sudden  and  uncontrollable  motions  arises  from 
irritability,  that  is,   luusual  susceptibility  of  being 
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moved  out  of  its  ordinary  course  by  transient  influ- 
encea :  which  may  equally  be  said  of  the  mind.  And 
this  susceptibility,  whether  of  mind  or  body,  must 
arise  from  a  weakness  of  the  forces  which-  maintain 
and  carry  on  the  ordinary  action  of  the  system.  All 
this  is  conveyed  in  Mr.  Carlyle's  short  sentence.  And 
since  the  causes  are  alike  in  the  body  and  in  the  mind, 
the  analogy  is  a  just  one,  and  the  maxim  holds  of  the 
one  as  much  as  of  ^e  other. 

Thus  we  see  that  the  metaphor,  although  no  proof 
but  a  statement  of  the  thing  to  be  proved,  states  it  in 
terms  which,  by  su^esting  a  parallel  case,  put  the 
mind  upon  the  track  of  the  real  proof.  The  hearer 
says,  "  Strength  does  not  manifest  itself  in  spasms, — 
very  true ;  and  for  what  reason  ?"  Then  in  discover- 
ing the  reason,  he  finds  it  precisely  as  applicable  to 
the  mind  as  it  is  to  the  body.  This  mode,  therefore, 
of  conveying  an  argument,  independently  of  its  rhe- 
torical advantages,  has  a  logical  value ;  since  it  not 
only  suggests  the  grounds  of  the  conclusion,  but  points 
out  another  case  in  which  those  grounds  have  been 
found,  or  at  least  deemed  to  be,  sufficient. 

On  the  other  hand,  when  Bacon,  who  is  equally 
conspicuous  in  the  use  and  abuse  of  figurative  illus- 
tration, says  that  the  stream  of  time  has  brought 
down  to  us  only  the  least  valuable  part  of  the  writings 
of  the  ancients,  as  a  river  carries  iroth  and  straws 
floating  on  its  surface,  while  more  weighty  objects 
sink  to  the  bottom ;  this,  even  if  the  assertion  illus- 
trated by  it  were  trae,  would  be  no  good  illustration, 
there  being  no  parity  of  cause.  The  levity  by  which 
substances  float  on  a  stream,  and  the  levity  which  is 
synonymous  with  worthlessness,  hav^  nothing  in  com- 
mon except  the  name ;  and  (to  show  how  little  value 
there  is  in  the  metaphor)  we  need  only  change  the 
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word  into  buoyana/,  to  turn  the  semblance  of  argu- 
ment involved  in  Bacon's  illustration  directly  against 
himself. 

A  metaphor,  then,  is  not  to  be  considered  as  an 
argument,  but  as  an  assertion  that  an  argument  exists ; 
that  a  parity  subsists  between  the  case  from  which  the 
metaphor  is  drawn  and  that  to  which  it  is  ap[)lied. 
lliis  parity  may  exist  though  the  two  cases  be  ap- 
parently very  remote  from  one  another :  the  only 
resemblance  existing  between  them  may  be  a  resem- 
blance of  relations,  an  analogy  in  Ferguson's  and 
Archbishop  Whately's  sense.  As  in  the  instance 
quoted  from  Mr.  Carlyle :  there  is  no  resemblance 
between  convulsions  of  the  body  and  fits  of  passion 
in  the  mind,  considered  in  themselves;  the  resem- 
blance is  between  the  relation  which  convulsions  of  the 
body  bear  to  its  ordinary  motions,  and  that  which  fits 
of  passion  in  the  mind  bear  to  its  steadier  feelings. 
Thus,  where  the  real  difference  between  the  two  cases 
is  the  widest ;  where  the  metaphor  seems  the  roost 
far-fetched,  the  analogy  the  most  remote;  and  where, 
consequently,  a  limited  and  literal  understanding 
would  be  most  apt  to  shut  itself  up  within  its  in- 
trenchment  of  prose,  and  refuse  admittance  to  the 
metaphor,  under  an  idea  that  cases  so  very  unlike  can 
throw  no  light  upon  each  other ;  it  is  ollen  in  those 
very  cases  that  the  argument  which  the  metaphor 
involves  and  suggests  is  the  most  conclusive. 

$  8.  To  terminate  the  subject  of  Fallacies  of 
Generalization,  it  remains  to  be  said,  that  the  most 
fertile  source  of  them  is  bad  classification;  bringing 
together  in  one  group,  and  under  one  name,  things 
which  have  no  common  properties,  or  none  but  such 
as  are  too  unimportant  to  allow  general  propositions 
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of  any  considerable  value  to  be  made  respecting  the 
class.  The  misleading  e^ct  Is  greatest,  when  a  word 
which  in  commoD  use  expresses  some  definite  fact,  is 
extended  by  slight  links  of  connexion  to  cases  in 
which  that  &ct  does  not  exist,  but  some  other  or 
others  only  slightly  resembling  it.  Thus  Bacon*,  in 
speaking  of  the  Idola  or  Fallacies  ariiiing  from  notions 
temere  et  iruequaliter  a  rebus  abstracta,  exempli£es 
them  by  the  notion  of  Humidum  or  Wet,  so  familiar 
in  the  physics  of  antiquity  and  of  the  middle  a.ges. 
"  Jnvenietur  verbuni  istud,  Humidum,  nihil  aliud 
quam  nota  confusa  diversarum  actionum,  quae  nuUam 
constantiam  aut  reductionem  patiuntur.  Significat 
enim,  et  quod  circa  aliud  corpus  tacile  se  circumfondit; 
et  quod  in  se  est  indeterminabite,  nee  consistere 
potest;  et  quod  facile  cedit  undique;  et  quod  &cile 
se  dividit  et  dispergit;  et  quod  facile  se  unit  et  colligit; 
et  quod  facile  floit,  et  in  motu  ponitur;  et  quod  alteri 
corpori  facile  adhjeret,  idque  madefacit ;  et  quod  facile 
reducitur  in  liquidum^  sive  coUiquatur,  cum  antea 
consisteret.  Itaqne  quum  ad  hojus  nominis  pnedica- 
tionem  et  impositionem  ventum  sit ;  si  atia  accipias, 
fiamma  humida  est;  si  alia  accipias,  aer  hnmidiu  non 
est;  si  alia,  pulvis  minutus  humidus  est;  si  alia, 
vitrum  humidum  est:  ut  facile  appareat,  istam  no- 
tionem  ex  aqu&  tantum,  et  communibue  et  vulgaribuB 
liquoribus,  absque  uUa  debita  verificatione,  temere 
abstractam  esse." 

Bacon  himself  is  not  exempt  from  a  similar  accu- 
sation when  inquiring  into  Uie  nature  of  heat;  where 
he  occasionally  proceeds  like  one  who  seating  for  the 
cause  of  hardness,  after  examining  that  quality  to 
iron,  flint,  and  diamond,  should  expect  to  find  that  it 
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is  something  which  can  be  traced  also  in  hard  water, 
a  hard  knot,  and  a  hard  heart. 

The  word  Kivntris  in  the  Greek  philosophy,  and 
the  words  Generation  and  Corruption  both  then  and 
long  afterwards,  denoted  such,  a  multitude  of  hetero- 
geneous phenomena,  that  any  attempt  at  philoso- 
phizing in  which  those  words  were  used  was  almost  as 
necessarily  abortive  as  if  the  word  hard  had  been 
taken  to  denote  a  class  including  all  the  things  men- 
tioned above.  KlvriaK,  for  instance,  which  properly 
sonified  motion,  was  taken  to  denote  not  only  alt 
emotion  but  even  all  change :  aXXoMdo-it  being  recog- 
nised  as  one  of  the  modes  of  «*yij(rKr.  The  effect  was, 
to  connect  with  every  form  of  aWolaais  or  change, 
ideas  drawn  from  motion  in  the  proper  and  literal 
sense,  and  which  had  no  real  connexion  with  any 
other  kind  of  xtMTo-t?  than  that.  Aristotle  and  Plato 
laboured  under  a  continual  embarrassment  from  this 
misuse  of  terms.  But  if  we  proceed  further  in  this 
direction  we  shall  encroach  upon  the  Fallacy  of  Ambi- 
guity, which  belongs  to  a  different  class,  the  last  in 
order  of  our  classification,  Fallacies  of  Confusion. 
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^  1 .  We  have  now,  in  our  progress  through  the 
classes  of  Fallacies,  arrived  at  those  to  which,  in  the 
common  hooks  of  logic,  the  appellation  is  in  general 
exclusively  appropriated ;  those  which  have  their  seat 
in  the  ratiocinative  or  deductive  part  of  the  investiga- 
tion of  truth.  On  these  fallacies  it  is  the  less  neces- 
sary for  \is  to  insist  at  any  length,  as  they  have  been 
so  admirably  treated  in  a  work  familiar  to  almost  all, 
in  this  country  at  least,  who  feel  any  interest  in  these 
speculations,  Archbishop  Whately's  Logic.  Ag^nst 
the  more  obvious  forms  of  this  class  of  fallacies,  the 
rules  of  the  syllogism  are  a  complete  protection.  Not 
(as  we  have  so  often  said)  that  the  ratiocination  cannot 
be  good  unless  it  be  in  the  form  of  a  syllogism  ;  but 
that,  by  shon'ing  it  in  that  form,  we  are  sure  to  discover 
if  it  be  bad,  or  at  least  if  it  contain  any  fallacy  of  this 
class. 

^  2.  Among  Fallacies  of  Ratiocination  we  ought, 
perhaps,  to  include  the  errors  committed  in  processes 
which  have  the  appearance  only,  not  the  reality,  of  an 
inference  from  premisses;  the  fallacies  connected  with 
the  conversion  and  aequipoUency  of  propositions.  I 
believe  errors  of  this  description  to  be  far  more  fre- 
quently committed  than  is  generally  supposed,  or  than 
their  extreme  obviousness  might  seem  to  admit  of. 
For  example,  the  simple  conversion  of  an  universal 
affirmative  proposition.  All  A  are  6  therefore  all  B 
are  A,  I  take  to  be  a  very  common  form  of  error; 
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though  committed,  like  many  other  fallacies,  oftener 
in  the  silence  of  thought  than  in  express  words,  for 
it  can  scarcely  be  clearly  enunciated  without  being 
detected.  And  so  with  another  form  of  fallacy,  not 
substantially  different  from  the  preceding ;  the  erro- 
neous conversion  of  an  hypothetical  proposition.  The 
proper  converse  of  an  hypothetical  proposition  is 
this:  If  the  consequent  be  false  the  antecedent  is  false; 
but  this.  If  the  consequent  be  true,  the  antecedent  is 
true,  by  no  means  holds  good,  but  is  an  error  corre- 
sponding to  the  simple  conversion  of  an  universal 
affirmative.  Yet  hardly  anything  is  more  common 
than  for  people,  in  their  private  thoughts,  to  draw 
this  inference.  As  when  the  conclusion  is  accepted, 
which  it  so  often  is,  for  proof  of  the  premisses.  That 
the  premisses  cannot  be  tme  if  the  conclusion  is  false,  is 
the  unexceptionable  foundation  of  the  legitimate  mode 
of  reasoning  called  a  reductio  ad  absurdum.  But  men 
continually  think  and  express  theniselves  as  if  athey 
also  believed  that  the  premisses  cannot  be  false  if  the 
conclusion  is  true.  The  truth,  or  supposed  truth,  of 
the  inferences  which  follow  from  a  doctrine,  often 
enables  it  to  find  acceptance  in  spite  of  gross  ab- 
surdities in  it.  How  many  systems  of  philosophy, 
which  had  scarcely  any  intrinsic  recommendation, 
have  been  received  by  thoughtful  men  because  they 
were  supposed  to  lend  additional  support  to  religion, 
morality,  some  favourite  view  of  politics,  or  some 
other  cherished  persuasion  ?  not  merely  because  their 
wishes  were  thereby  enlisted  on  its  side,  but  because 
its  leading  to  what  they  deemed  sound  conclusions 
appeared  to  them  a  strong  presumption  in  favour  of 
its  truth:  though  the  presumption,  when  viewed  in 
its  true  light,  amounted  only  to  the  absence  of  that 
particular  kind  of  evidence  of  falsehood,  which  would 
VOL.  II.  a  F 
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have  resulted  from  its  leading  by  correct  inference  to 
something  already  recognised  as  false. 

Again,  the  very  frequent  error  in  conduct,  of  mis- 
taking reverse  of  wrong  for  right,  is  the  practical  form 
of  a  logical  error  with  respect  to  the  Opposition  of 
Propositions.  It  is  committed  for  want  of  the  habit  of 
distinguishing  the  contrary  of  a  proposition  from  the 
contradictory  of  it,  and  of  attending  to  the  logical 
canon,  that  contrary  propositions,  though  they  cannot 
both  be  true,  may  both  be  false.  If  the  error  were 
to  express  itself  in  words  it  would  run  distinctly 
counter  to  this  canon.  It  generally,  however,  does 
not  so  express  itself,  and  to  compel  it  to  do  so  is  the 
most  effectual  method  of  detecting  and  exposing  it. 

j  3,  Among  Fallacies  of  RatiocinaUon  are  to  be 
ranked,  in  the  first  place,  all  the  cases  of  vicious 
syllogism  laid  down  in  the  books.  These  generally 
resolve  themselves  into  having  more  than  three  terms 
to  the  syllogism,  either  avowedly,  or  in  the  covert 
mode  of  an  undistributed  middle  term  or  an  tiUeit 
process  of  one  of  the  two  extremes.  It  is  not,  indeed, 
very  easy  fUUy  to  convict  an  argument  of  falling 
under  any  one  of  these  vicious  cases  in  particular; 
for  the  reason  already  quoted  from  Archbishop 
Whately,  that  the  premisses  are  seldom  formally  set 
out:  if  they  were,  the  fallacy  would  impose  upon 
nobody;  and  while  they  are  not,  it  is  almost  always 
to  a  certain  degree  optional  in  what  manner  the 
suppressed  link  shall  be  filled  up.  The  rules  of  the 
syllogism  are  rules  for  compelling  a  person  to  be 
aware  of  the  whole  of  what  he  must  undertake  to  de- 
fend if  he  persists  in  maintaining  his  conclusion.  He 
has  it  almost  always  in  his  power  to  make  his  syllogism 
good  by  introducing  a  false  premiss;  and  hence  it  is 
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scarcely  ever  possible  decidedly  to  affirm  that  any 
argument  involves  a  bad  Byllogism :  but  this  detracts 
nothing  from  the  value  of  the  syllogistic  rules,  siuce 
it  is  by  them  that  a  reasoner  is  compelled  distinctly 
to  make  his  election  what  preroissea  he  is  prepared 
to  maintain.  The  election  made,  there  is  generally 
so  little  difficulty  in  seeing  whether  the  conclusion 
follows  from  the  premisses  set  out,  that  we  might 
without  much  logical  impropriety  have  merged  this 
fourth  class  of  fallacies  in  the  fifth,  or  Fallacies  of 
Craifusion. 

J  4.  Perhaps,  however,  the  commonest,  and  cer- 
tainly the  most  dangerous  fallacies  of  this  class,  are 
those  which  do  not  lie  in  a  single  syUogism,  but  slip 
in  between  one  syllogism  and  another  in  a  chain  of 
argument,  and  are  committed  by  changing  the  pre- 
ndssea.  A  proposition  is  proved,  or  an  acknowledged 
truth  laid  down,  in  the  first  part  of  an  argumentation, 
and  in  the  second  a  further  argument  is  founded  not 
upon  the  .same  proposition,  hut  upon  some  other, 
resembling  it  sufficiently  to  be  mistaken  for  it.  In< 
stances  of  this  fallacy  will  be  found  in  almost  all  the 
argumentative  discourses  of  unpreoise  thinkers;  and 
we  need  only  here  advert  to  one  of  the  obscurer  forms 
of  it,  recognised  by  the  schoolmen  as  the  fallacy  & 
dicta  secundum  quid  ad  dictum  simpliciter.  This  is  com- 
mitted when,  in  the  premisses,  a  proposition  is  asserted 
with  a  qualification,  and  the  qualification  lost  sight 
of  in  the  conclusion;  or  oftener,  when  a  limitation  or 
condition,  though  not  asserted,  is  necessary  to  the  truth 
of  the  proposition,  but  is  forgotten  when  that  propo- 
sition comes  to  be  employed  as  a  premiss.  Many  of  the 
bad  arguments  in  vogue  belong  to  this  class  of  error; 
The  premiss  is  some  admitted  truth,  some  common 
2  P  2         .        , 
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maxim,  the  reasons  or  evidence  for  which  hare  been 
forgotten,  or  are  not  thought  of  at  the  time,  but  if 
they  had  been  thought  of  would  have  shown  the 
necessity  of  so  limiting  the  premiss,  that  it  would  no 
longer  have  supported  the  conclusion  drawn  from  it. 

Of  this  nature  is  the  fallacy  in  what  is  called,  by 
Adam  Smith  and  others,  the  Mercantile  Theory  in 
Political  Economy.  That  theory  sets  out  from  the 
common  maxim,  that  whatever  brings  in  money 
enriches;  or  that  every  one  is  rich  in  proportion  to 
the  quantity  of  money  he  obtains.  From  this  it  is 
concluded  that  the  value  of  any  branch  of  trade,  or 
of  the  trade  of  the  country  altogether,  consists  in  the 
balance  of  money  it  brings  in;  that  any  trade  which 
carries  more  money  out  of  the  country  than  it  draws 
into  it  is  a  losing  trade;  that  therefore  money  should 
be  attracted  into  the  country,  and  kept  there,  by  pro- 
hibitions and  bounties;  and  a  tr^n  of  similar  corolla- 
ries. All  for  want  of  reflecting  that  if  the  riches  of 
an  individual  are  in  proportion  to  the  quantity  of 
money  he  can  command,  it  is  because  that  is  the 
measure  of  his  power  of  purchasing  money's  worth; 
and  is  therefore  subject  to  the  proviso  that  he  is  not 
debarred  from  employing  his  money  in  such  pur- 
chases. The  premiss,  therefore,  is  only  true  secun- 
dum quid;  but  the  theory  assumes  it  to  be  true 
absolutely,  and  infers  that  increase  of  money  is 
increase  of  riches,  even  when  produced  by  means 
subversive  of  the  condition  under  which  alone  money 
is  riches. 

A  second  instance  is,  the  argument  by  which  it 
used  to  be  contended,  before  the  commutation  of 
tithe,  that  tithes  fell  upon  the  landlord,  and  were  a 
deduction  from  rent;  because  the  rent  of  tithe-free 
land  was  always  higher  than  that  of  land  of  the  same 
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quality  and  the  same  advantages  of  situation,  subject 
to  tithe.  Whether  it  be  true  that  a  tithe  falls  on  rent 
or  no,  a  treatise  on  Logic  is  not  the  place  to  examine: 
but  it  is  certain  that  this  is  no  proof  of  it.  Whether 
the  proposition  be  true  or  false,  tithe-free  land  must, 
by  the  necessity  of  the  case,  pay  a  higher  rent.  For  if 
tithes  do  not  fall  on  rent,  it  must  be  because  they  fall 
on  the  consumer;  because  they  raise  the  price  of  com. 
But  if  com  be  raised  in  price,  the  farmer  of  titfae>free 
as  well  as  the  farmer  of  tithed  land  gets  the  benefit. 
To  the  latter  the  rise  is  but  a  compensation  for  the 
tithe  he  pays;  to  the  first,  who  pays  none,  it  is  clear 
gain,  and  therefore  enables  him,  and  if  there  be  free- 
dom of  competition  forces  him,  to  pay  so  much  the 
more  rent  to  his  landlord.  This  is  the  refutation  of 
the  fallacy.  The  question  remains,  to  what  class  of 
fallacies  it  belongs.  The  premiss  is,  that  the  owner 
of  tithed  land  receives  less  rent  than  the  owner  of 
tithe-fi-ee  land;  the  conclusion  is,  that  therefore  he  re- 
ceives less  than  he  himself  would  receive  if  tithe  were 
abolished.  But  the  premiss  is  only  true  condition- 
ally; the  owner  of  tithed  land  receives  less  than 
what  the  owner  of  tithe-free  land  is  enabled  to  re- 
ceive w&en  other  lands  are  tithed;  while  the  conclu- 
sion is  applied  to  a  state  of  circumstances  in  which 
that  condition  falls,  and  in  which,  by  consequence, 
the  premiss  would  not  be  true.  The  fallacy,  there- 
fore, is  d  dicto  secundum  quid  ad  dictum  simpliciter. 

A  third  example  is  the  opposition  sometimes  made 
to  legitimate  interferences  of  govemment  in  the  eco- 
nomical aflairs  of  society,  grounded  upon  a  misappli- 
cation of  the  maxim,  that  an  individual  is  a  better 
judge  than  the  govemment  of  what  is  for  his  own  pecu- 
niary interest.  This  objection  was  ura;ed  to  Mr. 
Wakefield's  system  of  colonization,  one  of  the  greatest 
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practical  improTements  in  public  afl^rs  which  have 
been  made  in  our  time.  Mr.  Wakefield's  principle* 
as  most  people  are  how  aware,  is  the  artificial  coQ' 
tedtration  of  the  settlers,  by  fiJdtig  such  &  price  upon 
ilnoccupied  land  as  may  preserve  the  moat  desirable 
|iroportion  between  the  quantity  of  land  in  cullure, 
and  the  labouring  population.  Against  this  it  was 
argued,  that  If  individuals  found  it  for  their  advantage 
to  occupy  extensire  tracts  of  land,  they,  being  better 
judges  of  their  own  interest  than  the  legislature 
(which  can  only  proceed  on  general  rules),  ought  not 
to  be  restrained  from  doing  bo>  But  in  this  argu- 
ment it  was  forgotten  that  the  fact  of  a  man's  taking 
a  large  tract  of  land  is  evidence  only  that  it  is  his 
interest  to  take  as  much  as  other  people,  but  not 
that  it  might  not  be  for  his  interest  to  content  himself 
With  less,  if  be  could  be  assured  that  other  people 
would  do  so  too;  an  assurance  which  nothing  but  a 
government  regulation  can  give.  If  all  other  people 
took  much,  and  he  only  a  little,  he  would  reap  none 
of  the  advanti^es  derived  from  the  concentration  of 
the  population  and  the  consequent  possibility  of  pro- 
curing labour  for  hire,  but  would  have  placed  himself, 
without  equivalent,  in  a  situation  of  voluntary  infe- 
riority. The  proposition,  therefore,  that  the  quantity 
of  land  wbich  people  will  take  when  left  to  them- 
selves is  that  which  it  is  most  for  their  interest  to 
take,  is  true  only  secundum  quwit  it  is  only  th^ 
interest  while  they  have  no  guarantee  for  the  conduct 
of  one  another.  But  the  argument  disregards  the 
limitation,  and  takes  the  proposition  for  true  nm^ 
pliciter. 

One  of  the  conditions  oftenest  dropped,  when  what 
Would  otherwise  be  a  true  proposition  id  employed  as 
a  premiss  for  proving  others,  is  the  condition  of  time. 
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It  is  a  priQciple  of  political  economy  that  pricea, 
profits,  wages,  &c  "always  find  their  level;"  but  this 
is  oiltea  interpreted  as  if  it  meant  that  they  are 
always,  or  generally,  at  their  level}  while  the  trath  is, 
as  Coleridge  epigramraatically  expresses  it,  that  they 
are  always  _^ndmj  their  level,  "  which  might  be  taken 
as  a  paraphrase  or  ironical  definition  of  a  storm." 

Under  the  same  head  of  fallacy  (^  dicto  secundum 
quid  ad  dictum  gimpliciter)  might  be  placed  all  the 
errors  which  are  vulgarly  called  misapplications  of 
abstract  truths:  that  is,  where  a  principle,  true  (as 
the  common  expression  is)  tn  the  abstract,  that  is,  all 
modifying  causes  being  supposed  absent,  is  reasoned 
upon  as  if  it  were  true  absolutely,  and  no  modifying 
circumstances  could  ever  by  possibility  exist.  This 
very  common  form  of  error  it  is  not  requisite  that  we 
should  exemplify  here,  as  it  will  be  particularly  treated 
of  hereafter  in  its  appUcation  to  the  subjects  on  which 
it  is  most  frequent  and  most  fatal,  those  of  politics 
and  society. 
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Chapter  VII. 
FALLACIES  OF  CONFUSION. 

§  1 .  Under  this  fifth  and  last  class  we  find  it  con- 
venient to  arrange  all  those  fallacies,  in  which  the 
source  of  error  is  not  so  much  a  false  estimate  of  the 
probative  force  of  known  evidence,  aa  an  indistinct, 
indefinite,  and  fluctuating  conception  of  what  the  evi- 
dence is. 

At  tlie  head  of  these  stands  that  multitadinoas 
hody  of  fallacious  reasonings,  in  which  the  source  of 
error  ia  the  ambiguity  of  terms :  when  something  which 
is  true  if  a  word  be  uaed  in  a  particular  sense,  is 
reasoned  upon  as  if  it  were  true  in  another  sense.  In 
such  a  case  there  is  not  a  mal-estimation  of  evidence, 
becauae  there  is  not  properly  any  evidence  to  the 
point  at  all;  there  is  evidence,  but  to  a  different 
point,  which,  from  a  confused  apprehension  of  the 
meaning  of  the  terms  used,  is  supposed  to  be  the 
same.  This  error  will  naturally  beoilener  committed 
in  our  ratiocinations  than  in  our  direct  inductions, 
because  in  the  former  we  are  deciphering  our  own  or 
other  people's  notes,  while  in  the  latter  we  have  the 
things  themselves  present,  either  to  our  senses  or  to 
our  memory.  Except,  indeed,  when  the  induction  is 
not  from  individual  cases  t6  a  generality,  but  from 
generalities  to  a  still  higher  generalization;  in  that 
case  the  fallacy  of  ambiguity  may  affect  the  inductive 
process  as  well  as  the  ratiocinative.  It  occurs  in 
ratiocination  in  two  ways:  when  the  middle  term  is 
ambiguous,  Of  when  one  of  the  terms  of  the  syllogism 
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is  taken  in  one  sense  in  the  premisses,  and  in  another 
sense  in  the  conclusion. 

Some  good  exemplifications  of  this  fallacy  ai'e 
given  by  Archbishop  Whately.  "  One  case,"  says  he, 
"which  may  be  regarded  as  coming  under  the  head  of 
Ambiguous  Middle,  is  what  is  called  Fallacia  Fiyura 
Dictionis,  the  fallacy  built  on  the  grammatical  struc- 
ture of  language,  from  men's  usually  taking  for  granted 
that  paronymovs  words  (t.  e.  those  belonging  to  each 
other,  as  the  substantive,  adjective,  verb,  &c.,  of  the 
same  root]  have  a  precisely  correspondent  meaning, 
which  is  by  no  means  universally  the  case.  Such  a 
fallacy  could  not  indeed  be  even  exhibited  In  strict 
logical  form,  which  would  preclude  even  the  attempt 
at  it,  since  it  has  two  middle  terms  in  sound  as  well 
as  sense;  but  nothing  is  more  common  in  practice 
than  to  vary  continually  the  terms  employed,  with  a 
view  to  grammatical  convenience;  nor  is  there  any- 
thing unfair  in  such  a  practice,'  as  long  as  the  meaning 
is  preserved  unaltered ;  e.g.  ' murder  should  be  pu- 
nished with  death;  this  man  is  a  murderer,  therefore 
he  deserves  to  die,'  &c.  Here  we  proceed  on  the 
assumption  (in  this  case  just)  that  to  commit  murder, 
and  to  be  a  murderer, — to  deserve  death,  and  to  be 
one  who  ought  to  die,  are,  respectively,  equivalent 
expressions ;  and  it  would  frequently  prove  a  heavy 
inconvenience  to  be  debarred  this  kind  of  liberty;  but 
the  abuse  of  it  gives  rise  to  the  Fallacy  in  question : 
c.  g.  projectors  are  unfit  to  be  trusted;  this  man  has 
formed  a  project,  therefore  he  is  unfit  to  be  trusted: 
here  the  sophist  proceeds  on  the  hypothesis  that  he 
who  forms  a  project  must  be  a  projector:  whereas  the 
bad  sense  that  commonly  attaches  to  the  latter  word, 
is  not  at  all  implied  in  the  former.  l"his  fallacy  may 
often  be  conBidered  as  lying  not  in  the  middle,  but  in 
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one*of  the  terms  of  the  conclusion ;  so  that  the  oon- 
clusion  drawn  shall  not  be,  in  reality,  at  all  warranted 
by  the  pretnlBses,  though  it  will  appear  to  be  so,  by 
means  of  the  grammatical  affinity  of  the  words ;  e.g.  to 
be  acquainted  with  the  guilty  is  a  pTesumption  of 
guilt;  this  man  is  so  acquiunted,  therefore  we  may 
presume  that  he  is  guilty:  this  argument  proceeds 
on  the  supposition  of  an  exact  correspondence  between 
presume  and  presumption,  which,  however,  does  not 
really  exist;  for  'presumption'  is  commonly  used 
to  express  a  kind  of  slight  suspicion;  whereas  '  to 
presume'  amounts  to  absolute  belief.  There  are 
innumerable  instances  of  a  non-correspondence  in 
paronymous  wordsi  similar  to  that  above  instanced; 
as  between  art  and  artful,  design  and  designing,  faith 
Bad  faithful,  &c.,  and  the  more  slight  the  Variation  of 
meaning,  the  more  likely  is  the  fallacy  to  be  sue 
cessful;  for  when  the  words  have  become  so  widely 
removed  in  sense  as  '  pity'  and  '  pitiful,'  every  one 
would  perceive  such  a  fallacy,  nor  could  it  be  employed 
but  in  jest*. 

"  The  present  Fallacy,"  continues  the  Archbishopt 
"  is  nearly  allied  to,  or  rathert  perhaps,  may  be  re- 
garded as  a  branch  of,  that  founded  on  etymology ;  viz. 
when  a  term  is  used,  at  one  time  in  its  customary,  and 
at  another  in  its  etymological  sense.    Perhaps  no 


*  An  extumple  of  tliis  follacy  is  the  popular  error  tliat  tlrot^ 
drink  must  be  a  cause  of  ilrength.  There  U  here  feltacy  within 
UXtuajl  for  gianting  that  the  vordB  "  strong"  and  "  rtrength"  wen 
not  (as  they  are)  ^plied  in  a  totally  different  sense  to  fennentod 
liquors  and  to  the  human  body,  there  would  still  be  ioToWed  the 
error  of  suppoeing  that  an  effect  must  be  like  its  cause;  that  the 
conditions  of  a  phenomenon  are  likely  to  resemble  the  pbenotnenon 
itself;  which  we  hare  already  treated  of  as  an  t)  priori  fallacy  i^  the 
first  rank. 
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example  of  this  can  be  found  tbat  is  more  extensively 
and  mischievously  employed  than  in  the  case  of  the 
word  representative:  assuming  that  its  fight  meaning 
must  correspond  exactly  with  the  strict  and  original 
sense  of  the  verb  '  represent,'  the  sophist  persuades 
the  multitude,  that  a  member  of  the  House  of  Cora- 
mona  is  bound  to  be  guided  in  all  points  by  the 
opinion  of  his  constituents;  and,  in  short,  to  be  merely 
their  spokesman:  whereas  law  and  cnatom,  which  in 
this  case  may  be  considered  as  fixing  the  meaning  of 
the  term,  require  no  such  thing,  but  enjoin  the  repre* 
sentative  to  act  according  to  the  best  of  his  cum  judg* 
ment,  and  on  his  own  responsibility." 

llie  following  are  instances,  of  great  practical 
importance,  in  which  arguments  are  habitually  founded 
upon  a  verbal  ambiguity. 

The  mercantile  public  are  frequently  led  into  this 
&llacy  by  the  phrase^  "scarcity  of  money."  In  the 
language  of  commerce  "  money"  has  two  meaningsi 
enrrency,  or  the  circulating  medium;  and  capital 
seeking  investment,  especially  investment  on  loan.  In 
this  last  sense  the  word  Is  used  when  the  "  money 
market"  is  spoken  of,  and  when  the  "  value  of  money'* 
is  said  to  be  high  or  low,  the  rate  of  interest  being 
meant.  The  consequence  of  this  ambiguity  is,  that 
as  soon  as  scarcity  of  money  in  the  latter  of  these 
senses  begins  to  be  felt, — as  soon  as  there  is  difficulty 
of  obtaining  loans,  and  the  rate  of  interest  is  high, — it 
is  concluded  that  this  must  arise  from  causes  acting 
upon  the  quantity  of  money  in  the  other  and  more 
popular  sense;  that  the  circulating  medium  must  have 
diminished  in  quantity,  or  ought  to  be  increased,  t 
am  aware  that,  independently  of  the  double  meaning 
of  the  term»  there  are  in  the  facts  themselves  some 
peculieuities,  giving  an  apparent  support  to  this  error; 
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but  the  ambiguity  of  the  language  stands  upon  tbe 
very  threshold  of  the  subject,  and  intercepts  all 
attempts  to  throw  light  upon  it. 

Another  ambiguous  expression  which  continually 
meets  us  in  the  political  controversies  of  the  present 
time,  especially  in  those  which  relate  to  organic 
changes,  is  tbe  phrase  "  influence  of  property:"  which 
is  sometimes  used  for  the  influence  of  respect  for  supe- 
rior intelligence,  or  gratitude  for  the  kind  offices 
which  persons  of  large  property  have  it  so  much  in 
their  power  to  bestow;  at  other  times  for  the  influence 
of  fear;  fear  of  the  worse  sort  of  power,  which  large 
property  also  gives  to  its  possessor,  tbe  power  of  doing 
mischief  to  dependants.  To  confound  these  two,  is 
the  standing  fallacy  of  ambigmty  brought  against  those 
who  seek  to  purify  our  electoral  system  from  corrup- 
tion and  intimidation.  "The  influence  of  property  is 
beneJicial:"  granted,  if  the  former  species  of  influence 
and  that  atone  be  meant ;  but  conclusions  are  thence 
drawn  in  condeomation  of  expedients  which  (like 
secret  voting,  for  example,)  would  deprive  property  of 
some  of  its  influences,  though  only  of  the  latter  and 
bad  kind.  Persuasive  influence,  acting  through  the 
conscience  of  the  voter,  and  carrying  his  heart  and 
mind  with  it,  is  beneficial — therefore  we  are  to  infer 
that  coercive  influence,  which  compels  him  to  forget 
that  he  is  a  moral  agent,  or  to  act  in  opposition  to  his 
moral  convictions,  ought  not  to  be  placed  under 
restraint. 

Another  word  which  is  oflen  turned  into  an 
instrument  of  the  fallacy  of  ambiguity  is  Theory.  In 
its  most  proper  acceptation,  theory  means  tbe  com- 
pleted result  of  philosophical  induction  from  expe- 
rience. In  that  sense,  there  are  erroneous  as  well  as 
true  theories,  for  induction  may  he  incorrectly  per- 
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formed,  but  theory  of  some  sort  is  the  necessary 
result  of  knowing  anything  of  a  subject,  and  having 
put  one's  knowledge  into  the  form  of  general  proposi- 
tions for  the  guidance  of  practice.  In  another  and 
more  vulgar  sense,  theory  means  any  mere  fiction  of 
the  imagination,  endeavouring  to  conceive  how  a 
thing  may  possibly  have  been  produced,  instead  of 
examining  bow  it  was  produced.  In  this  sense  only 
are  theory,  and  theorists,  unsafe  guides;  but  because 
of  this,  ridicule  or  discredit  is  attempted  to  be  attached 
to  theory  in  its  proper  sense,  that  is,  to  legitimate 
generalization,  the  end  and  aim  of  all  philosophy;  and 
a  conclusion  is  represented  as  worthless,  just  because 
that  has  been  done,  which  if  done  correctly  constitutes 
the  highest  worth  that  a  principle  for  the  guidance  of 
practice  can  possess,  namely,  to  comprehend  in  a  few 
words  the  real  law  on  which  a  phenomenon  depends, 
or  some  property  or  relation  which  is  universally  true 
of  it. 

"  The  Church "  is  sometimes  understood  to  mean 
the  clergy  alone,  sometimes  the  whole  body  of  be- 
lievers, or  at  least  of  communicants.  The  declamations 
respecting  the  inviolability  of  church  property  are 
indebted  for  the  greater  part  of  their  apparent  force 
to  this  ambiguity.  The  clergy,  being  called  the 
church,  are  supposed  to  be  the  real  owners  of  what  is 
called  church  property;  whereas  they  are  in  truth 
only  the  managiog  members  of  a  much  lai^r  body 
of  proprietors,  and  enjoy  on  their  own  part  a  mere 
usufruct,  not  extending  beyond  a  life  interest. 

The  following  is  a  favourite  argument  of  Plato. 
No  one  desires  evil,  knowing  it  to  be  so:  to  do  wrong 
is  evil;  therefore  no  one  desires  to  do  wrong  knowing 
that  which  he  desires,  but  only  in  consequence  of 
ignorance.     In  this  syllogism  the  ambiguous  word  is 
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the  middle  term,  Evil,  the  double  meanhig  of  which  is 
too  obvious  to  need  explanation:  yet  on  this  foonda- 
tion  Plato  constructs  hie  principal  ethical  doctrine,  in 
which  he  was  followed  by  most  of  the  philosophical 
sects  among  the  later  Greeks;  that  virtue  is  a  branch 
of  intelligence,  and  is  to  be  produced,  therefore,  mainly 
by  intellectual  cultivation.  All  the  inquiri^a  into  the 
mmnuim  bonum  in  the  philosophical  schools  wne 
Infected  with  the  same  fallacy)  the  ambiguous  word 
being,  as  before,  Evil,  or  its  contrary  corrdativei 
Good,  which  sometimes  meant  what  is  good  for 
oneself,  at  other  times  what  is  good  for  other  people. 
That  nothing  which  is  a  cause  of  evil  on  the  whole 
to  other  people,  can  be  really  good  for  the  agent  him- 
self, is  indeed  a  possible  tenet,  and  always  a  favonrite 
one  with  moralists,  although  in  the  present  age  the 
question  has  rather  been,  not  whether  the  propositioQ 
is  true,  but  bow  society  and  education  can  be  bo 
ordered  as  to  make  it  true.  At  all  events,  it  is  not 
proved  merely  by  the  iact  that  a  thing  beneficial  to 
the  world,  and  a  thing  beneficial  to  a  person  himself, 
are  both  in  common  parlance  called  good.  'Hiat  is  no 
valid  argument,  hut  a  fallacy  of  ambiguity. 

Of  such  stufi",  however,  were  the  ethical  apecola- 
tions  of  the  ancients  principally  composed,  especially 
in  the  declining  period  of  the  Greek  philosophic  roind. 
The  following  ia  a  stoical  argument  taken  from  Cicero 
De  Mnibus,  book  the  third:  "  Quod  est  bonum,  omne 
laudabtle  est.  Quod  autem  laudabile  est,  omne 
honestum  est.  Bonum  igitur  quod  est,  honestum 
est."  Here  the  ambiguous  word  is  laudabile,  which 
in  the  minor  premiss  means  anything  which  mankind 
are  accustomed,  on  good  grounds,  to  admire  or  value; 
as  beauty,  for  instance,  or  good  fortune:  but  in  the 
major,    it  denotes  exclusively .  moral  qualities.    In 
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niQch  the  same  maoDer  the  Stoics  were  led  to  all 
their  absurdest  paradoxes;  as  that  the  virtuous  man 
is  alone  free,  alone  beautifid,  alone  a  king,  &c: 
Whoever  has  virtue  has  Good  (because  it  has  been 
previously  determined  not  to  call  anything;  else  good) ; 
but,  again,  Glood  necessarily  includes  freedom,  beauty, 
and  even  royalty,  all  of  these  being  good  things; 
therefore  whoever  has  virtue  has  all  these. 

The  following  is  an  argument  of  Descartes  to 
prove,  in  his  d  priori  manner,  the  being  of  God.  The 
conception,  says  he,  of  an  infinite  Being  proves  the 
real  existence  of  such  a  being.  For  if  there  is  not 
really  any  such  being,  /  must  have  made  the  concep- 
tion ;  but  if  I  could  make  it,  I  can  also  unmake  it ; 
which  evidently  is  not  true ;  therefore  there  must  be, 
externally  to  myself,  an  archet3rpe,  from  which  the 
conception  was  derived.  The  ambiguity  in  this  case 
is  in  the  pronoun  /,  by  which,  in  one  place,  is  to  be 
understood  my  will,  in  another  the  laws  of  my  nature. 
If  the  conception,  existing  as  it  does  in  my  mind,  had 
no  original  without,  the  conclusion  would  unquestion- 
ably follow  that  J  made  it ;  that  is,  the  laws  of  my 
nature  must  have  spontaneously  evolved  it :  but  that 
my  will  made  it,  would  not  follow.  Now  when  Des" 
cartes  afterwards  adds  that  I  cannot  unmake  the  con- 
ception, he  means  that  I  cannot  get  rid  of  it  by  an 
act  of  my  will ;  which  is  true,  but  is  not  the  propo- 
sition required.  That  what  some  of  the  laws  of  my 
nature  have  produced,  other  laws,  or  those  same  laws 
in  other  circumstances,  might  not  subsequently  efface, 
he  would  have  found  it  difficult  to  estabUsh. 

Analogous  to  this  axe  some  of  the  ambiguities  in 
the  free-will  controversy;  which,  as  they  will  come 
under  special  consideration  in  the  concluding  Book, 
I  only  mentioii  memorise  cmud,     In  that  discunitni. 
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too,  the  word  I  is  often  shifted  from  (me  meaning  to 
another,  at  one  time  standing  for  my  volitions,  at 
another  time  for  the  actions  which  are  the  conse- 
quences of  them,  or  the  mental  dispositions  from 
which  they  proceed.  The  latter  ambiguity  is  exem- 
plified in  an  argument  of  Coleridge  (in  his  Aids  to 
Reflection),  in  support  of  the  freedom  of  the  will.  It 
is  not  true,  he  says,  that  man  is  governed  by  motives ; 
"  the  man  makes  the  motive,  not  the  motive  the  man;** 
the  proof  being  that  "  what  is  a  strong  motive  to  one 
man  is  no  motive  at  all  to  another."  The  premiss  is 
true,  but  only  amounts  to  this,  that  different  persons 
have  different  degrees  of  susceptibility  to  the  same 
motive;  as  they  have  also  to  the  same  intoxicating 
liquid,  which  however  does  not  prove  that  they  are 
free  to  be  drunk  or  not  drunk,  whatever  quantity 
they  may  drink.  What  is  proved  is,  that  cer  tain 
mental  conditions  in  the  man  himself,  must  co-ope- 
rate, in  the  production  of  the  act,  witli  the  external 
inducement :  but  those  mental  conditions  also  are  the 
effect  of  causes ;  and  there  is  nothing  in  the  argument 
to  prove  that  they  can  arise  without  a  cause — that  a 
spontaneous  determination  of  the  man's  will,  without 
any  cause  at  all,  ever  takes  place,  as  the  free-will  doc- 
trine supposes. 

The  double  use,  in  the  free-will  controversy,  of  the 
word  Necessity,  which  sometimes  stands  only  for  Cer- 
tainty, at  other  times  for  Compulsion ;  sometimes  for 
what  cannot  be  prevented,  at  other  times  only  for  nhat 
we  have  reason  to  be  assured  vnll  not;  has  been 
pointed  out  by  Archbishop  Whately,  emd  we  shall 
have  occasion  hereafter  to  pursue  it  to  some  of  its 
ulterior  consequences. 

A  most  important  ambiguity,  both  in  common  and 
in  metaphysical  language,  is  thus  pointed  out  by 
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Archbishop  Whately  in  the  Appendix  to  his  Logic : 
"Same  (as  well  as  One,  Identical,  and  other  words 
derived  from  them,)  is  used  frequently  in  a  sense  very 
different  from  its  primary  one,  as  applicable  to  a  siitgle 
object;  being  employed  to  denote  great  similarity. 
When  several  objects  are  undistinguishably  alike,  one 
angle  description  will  apply  equally  to  any  of  thera  ; 
and  thence  they  are  said  to  be  all  of  one  and  the  same 
nature*  appearance,  &c.  As,  e.g.,  when  we  say, 
'  this  house  is  built  of  the  same  stone  with  such 
another,'  we  only  mean  that  the  stones  are  undis- 
tinguishable  in  their  qualities ;  not  that  the  one  build- 
ing was  pulled  down,  and  the  other  constructed  with 
the  materials.  Whereas  sameness,  in  the  primary 
sense,  does  not  even  necessarily  imply  similarity  ;  for 
if  we  say  of  any  man  that  he  is  greatly  Eiltered  since 
such  a  time,  we  understand,  and  indeed  imply  by  the 
very  expression,  that  he  is  one  person,  though  different 
in  several  qualities.  It  is  worth  observmg  also,  that 
Same,  in  the  secondary  sense,  admits,  according  to 
popular  usage,  of  degrees:  we  speak  of  two  things 
being  nearly  the  same,  but  not  entirely:  personal 
identity  does  not  admit  of  degrees.  Nothing,  per- 
haps, has  contributed  more  to  the  error  of  Realism 
than  inattention  to  this  ambiguity.  When  several 
persons  are  said  to  have  one  and  the  same  opinion, 
thought,  or  idea,  men,  overlooking  the  true,  simple 
statement  of  the  case,  which  is,  that  they  are  all  think- 
ing aUke,  look  for  something  more  abstruse  and  mysti- 
cal, and  imagine  there  must  be  some  One  Thing,  in  the 
primary  sense,  though  not  an  individual,  which  is  pre- 
sent at  once  in  the  mind  of  each  of  these  persons ;  and 
thence  readily  sprung  Plato's  theory  of  Ideas,  each  of 
which  was,  according  to  him,  one  real,  eternal  object, 
VOL.  il.  2  « 
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existing  entire  and  complete  in  each  of  the  individual 
objects  that  are  known  by  one  name." 

It  is,  indeed,  not  a  matter  of  inference  but  of 
authentic  history,  that  Plato's  doctrine  of  Ideas,  and 
the  Aristotelian  doctrine  (essentially  the  same  as  the 
Platonic)  of  substantial  forms  and  second  substances, 
grew  up  in  the  precise  way  here  pointed  out ;  from 
the  supposed  necessity  of  finding,  in  things  which  were 
said  to  have  the  same  nature,  or  the  aame  qualities, 
something  which  was  the  same  in  the  very  sense  in 
which  a  man  is  the  same  as  himself.  All  the  idle 
speculations  respecting  to  Sv,  to  h>,  to  Sftolov,  and 
similar  abstractions,  bo  common  in  the  ancient  and 
in  some  modem  schools  of  philosophy,  sprung  from 
the  same  source.  The  Aristotelian  logicians  bad, 
however,  seen  one  case  of  the  ambiguity,  and  provided 
against  it  with  their  peculiar  felicity  in  the  invention 
of  technical  language,  when  they  distinguished  things 
which  differed  both  apecte  and  manero  from  those 
which  differed  numero  tantum,  that  is,  which  were 
exactly  alike  (in  some  particular  respect  at  least)  but 
were  distinct  individuals.  An  extension  of  this  dis- 
tinction  to  the  two  meanings  of  the  word  Same, 
namely,  things  which  are  the  same  apecie  tantum,  and 
a  thing  which  is  the  same  numero  as  well  as  specie, 
would  have  prevented  the  confusion  which  has  been  a 
source  of  so  much  darkness  and  such  an  abundanoe 
of  positive  error  in  the  higher  philosophy. 

One  of  the  most  singular  examples  of  the  lengths 
to  which  a  philosopher  of  eminence  may  be  led  away 
by  an  ambiguity  of  Umguage,  is  afforded  by  this  very 
case.  I  refer  to  the  famous  lu^ment  by  which 
Bishop  Berkeley  flattered  himself  that  he  had  for  ever 
put  an  end  to  "  scepticism,  atheism,  and  irreligion." 
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It  is  briefly  as  follows.  I  thought  of  a  thing  yester- 
day ;  I  ceased  to  think  of  it ;  I  think  of  it  again 
to-day.  I  had,  therefore,  ia  my  mind  yesterday  an 
idea  of  the  object ;  I  have  also  an  idea  of  it  to-day : 
this  idea  is  evidently  not  another,  but  the  very  same 
idea.  Yet  an  intervening  time  elaps^  in  which  I  had 
it  not.  Where  was  the  idea  during  this  interval  ?  It 
most  have  been  somewhere ;  it  did  not  cease  to  exist; 
otherwise  the  idea  I  had  yesterday  could  not  be  the 
tame  idea ;  no  more  than  the  man  I  see  alive  to^y 
can  be  the  same  whom  I  saw  yesterday,  if  the  man 
has  died  in  the  meanwhile.  Now  an  idea  cannot 
be  conceived  to  exist  anywhere  except  in  a  mind; 
and  hence  here  must  exist  an  Universal  Mind,  in 
which  all  ideas  have  their  permanent  residence,  during 
the  intervals  of  their  conscious  presence  in  our  own 
mimla. 

That  Berkeley  here  confounded  sameness  numero 
with  sameness  specie,  that  is,  with  exact  resemblance, 
and  assumed  the  former  when  there  was  only  the 
latter,  hardly  needs  be  more  particularly  pointed  out. 
He  could  never  have  broached  this  strange  theory  if 
he  had  understood,  that  when  we  say  we  have  the  same 
thought  to-day  which  we  had  yesterday,  we  do  not 
mean  the  same  individual  thought,  hut  a  thought 
exactly  similar:  as  we  say  that  we  have  the  same 
illness  which  we  had  last  year,  meanii^  only  the  same 
sort  of  illness. 

In  one  remarkable  instance  the  scientific  world 
was  divided  into  two  furiously  hostile  parties  by  an 
ambiguity  of  language  a&ctlng  a  branch  of  science 
which,  more  completely  than  most  others,  enjoys  the 
advantage  of  a  precise  and  well-defined  termino- 
logy. I  refer  to  the  famous  dispute  respecting  the 
202 
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vis  viva,  the  history  of  which  is  given  at  large  in  Pro- 
fessor Playfair's  Dissertation.  The  question  was  whe- 
ther the  force  of  a  moving  body  was  proportional  (its 
mass  being  given)  to  its  velocity  simply,  or  to  the 
square  of  its  velocity:  and  the  ambiguity  was  in  the 
word  Force.  "  One  of  the  effects"  says  Rayfeiir 
"  produced  by  a  moving  body  is  proportional  to  the 
square  of  the  velocity,  while  another  is  proportional  to 
the  velocity  simply:"  from  whence  clearer  thinkers 
were  subsequently  led  to  establish  a  double  measure  of 
the  efficiency  of  a  moving  power,  one  being  called  vis 
viva,  and  the  other  momentum.  About  the  fiicts,  both 
parties  were  from  the  first  agreed:  the  only  question 
was,  with  which  of  the  two  effects  the  term  force  should 
be,  or  could  most  conveniently  be,  associated.  But 
the  disputants  were  by  no  means  aware  that  this  was 
all;  they  thought  that  force  was  one  thing,  the  pro- 
duction of  e&cts  another;  and  the  question,  by  which 
set  of  effects  the  force  which  produced  both  the  one 
and  the  other  should  be  measured,  was  supposed  to 
he  a  question  not  of  terminology  but  of  fact 

The  ambiguity  of  the  word  Infinite  is  the  real 
fallacy  in  the  amusing  logical  puzzle  of  Achilles  and 
the  Tortoise,  a  puzzle  which  has  been  too  hard  for  the 
ingenuity  or  patience  of  many  philosophers,  and 
among  others  of  Dr.  Thomas  Brown,  who  considered 
the  sophism  as  insoluble;  as  a  sound  ailment, 
though  leading  to  a  palpable  falsehood;  not  seeing 
that  such  an  admission  would  be  a  reductio  ad  ab- 
surdum  of  ^the  reasoning  faculty  itself.  The  feUacy, 
as  Hobbes  hinted,  lies  in  the  tacit  assumption  that 
whatever  is  infinitely  divisible  is  infinite;  but  the 
following  solution,  (to  the  invention  of  which  I  have 
no  claim)  is  more  precise  and  satisfactory. 
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The  argument  is,  let  Achilles  run  ten  times  as  fast 
as  the  tortoise,  yet  if  the  tortoise  has  the  start, 
Achilles  will  never  OTertake  him.  For  suppose  them 
to  be  at  first  separated  by  an  interval  of  a  thousand 
feet:  wheo  Achilles  has  run  these  thousand  feet,  the 
tortoise  will  have  got  on  a  hundred;  when  Achilles 
has  run  those  hundred,  the  tortoise  will  have  run  ten, 
and  so  on  for  ever:  therefore  Achilles  may  run  for 
ever  without  overtaking  the  tortoise. 

Now,  the  "  for  ever'*  in  the  conclusion,  means,  for 
any  length  of  time  that  can  be  supposed;  but  in  the 
premisses  "  ever"  does  not  mean  any  length  of  time : 
it  means  any  number  of  subdivisions  of  time.  It  means 
that  we  may  divide  a  thousemd  feet  by  ten,  and  that 
quotient  again  by  ten,  and  so  on  as  often  as  we 
please;  that  there  never  needs  be  an  end  to  the  subdi- 
visions of  the  distance,  nor  consequently  to  those  of 
the  time  in  which  it  is  performed.  But  an  unlimited 
number  of  subdivisions  may  be  made  of  that  which  is 
itself  limited.  The  argument  proves  no  other  infinity 
of  duration  than  may  be  embraced  within  five  minutes. 
As  long  as  the  five  minutes  are  not  expired,  what 
remains  of  them  may  be  divided  by  ten,  and  again  by 
ten,  as  often  as  we  like,  which  is  perfectly  compatible 
with  their  being  only  five  minutes  altogether.  It 
proves,  in  short,  that  to  pass  through  this  finite  space 
requires  a  time  which  is  infinitely  divisible,  but  not 
an  infinite  time ;  the  confounding  of  which  distinction 
Hobbes  had  already  seen  to  be  the  gist  of  the  fallacy. 

The  following  ambiguities  of  the  word  right  (in 
addition  to  the  obvious  and  familiar  one  of  a  right  and 
the  adjective  right)  are  abstracted  from  a  forgotten 
paper  of  my  own,  in  a  periodical  work: — 

"  Speaking  morally,  you  are  said  to  have  a  right 
to  do  a  thing,  if  all  persons  are  morally  bound  not  to 

Google 


454  FALLACIES 

hinder  you' from  doing  it.  But,  in  another  sense,  to 
have  a  right  to  do  a  thing,  is  the  opposite  of  having 
no  right  to  do  it,  viz.,  of  being  under  a  moral  obliga- 
tion to  forbear  from  doing  it  In  this  sense,  to  say 
that  you  have  a  right  to  do  a  thing,  means  that  you 
may  do  it  witiiout  any  breach  of  duty  on  your  pert; 
that  other  persons  not  only  ought  not  to  hinder  yon, 
but  have  no  cause  to  think  the  worse  of  you  for  doing 
it.  This  is  a  perfectly  distinct  proposition  from  the 
preceding.  The  right  whidi  you  have  by  virtue  of  a 
duty  incumbent  upon  other  persons,  is  obviously 
quite  a  different  thing  from  a  right  consisting  in  the 
absence  of  any  duty  incumbent  upon  yourself.  Yet 
the  two  things  are  perpetually  confounded.  TTiufl  a 
man  will  say  he  has  a  right  to  publish  his  opinions; 
which  may  be  true  in  this  sense,  that  it  would  be  a 
breach  of  duty  in  any  other  person  to  interfere  and 
prevent  the  publication :  but  he  assumes  thereupon, 
that  in  publishing  his  opinions,  he  himself  violates  no 
duty;  which  may  either  be  true  or  false,  depending, 
as  it  does,  upon  his  having  taken  due  pains  to  satisfy 
himself,  first,  that  the  opinions  are  true,  and  next,  that 
their  publication  in  this  n^anner,  and  at  this  particular 
juncture,  will  probably  be  beneficial  to  the  interests  of 
truth  on  the  whole. 

'*  The  second  ambiguity  is  that  of  confonndlng  a 
right  of  any  kind,  with  a  right  to  enforce  that  right 
by  resisting  or  punishing  a  violation  of  it.  Men  will 
say,  for  example,  that  they  have  a  right  to  a  good 
government,  which  is  undeniably  true,  it  b«ng  the 
moral  duty  of  their  governors  to  govern  them  well. 
But  in  granting  this,  you  are  supposed  to  have 
admitted  their  right  or  hberty  to  turn  out  their 
governors,  and  perhaps  to  punish  them,  for  having 
failed  in  the  performance  of  this  duty;  which}  br 
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from  being  the  same  thing,  is  by  no  means  universally 
true,  but  depends  upon  an  immense  number  of 
raryiog  circumstances,  and  is  altogether  one  of  the 
knottiest  questions  in  practical  ethics."  This  example 
is  (like  others  which  have  been  cited)  a  case  of  fallacy 
within  fallacy;  it  involves  not  ouly  the  second  of  the  . 
two  ambiguities  pointed  out,  but  the  6rst  likewise. 

One  not  unusual  form  of  the  Fallacy  of  Ambiguous 
Terms,  is  known  technically  as  the  Fallacy  of  Composi- 
tion and  Division :  when  the  same  term  is  collective 
in  the  premisses,  distributive  in  the  conclusion,  or 
vice  versd:  or  when  the  middle  term  is  collective  in 
one  premiss,  distributive  in  the  other.  As  if  one 
were  to  say  (I  quote  from  Archbishop  Whately)  "All 
the  angles  of  a  triangle  are  equal  to  two  right  angles: 
ABC  is  an  angle  of  a  triangle ;  therefore  A  B  C  is 

equal  to  two  right  angles There  is  no 

fallacy,"  continues  the  archbishop,  "  more  common, 
or  more  likely  to  deceive,  than  the  one  now  before  us. 
The  form  in  which  it  is  most  usually  employed  is  to 
establish  some  truth,  separately,  concerning  each  single 
member  of  a  certain  class,  and  thence  to  infer  the 
same  o(  the  whole  collectively."  As  in  the  argument 
one  often  hears,  sometimes  from  persons  worthy  of 
better  things,  to  prove  that  the  world  could  do 
without  great  men.  If  Columbus  (it  is  said)  had 
never  lived,  America  would  still  have  been  discovered, 
at  most  only  a  few  years  later ;  if  Newton  had  never 
lived,  some  other  person  would  have  discovered  the 
law  of  gravitation;  and  so  fortii.  Most  true:  these 
things  would  have  been  done,  but  in  all  probability 
not  until  some  one  had  again  been  found  with  the 
qualities  of  a  Columbus  or  a  Newton.  Because  any 
one  great  man  might  have  had  his  place  supplied  by 
the  help  of  others,  the  argument  concludes  that  ^ 
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great  men  could  have  beeo  dispensed  with.  The 
term  "  great  men  "  is  distributive  in  the  premisses 
and  collective  in  the  conclusion. 

"  Such  also,"  says  Archbishop  Whately,  "  is  the 
fallacy  which  probably  operates  on  most  adventurers 
in  lotteries;  e.g.,  'the  gmning  of  a  high  prize  is  no 
uncommon  occurrence;  and  what  is  no  uncommon 
occurrence  may  reasonably  be  expected ;  therefore 
the  gaining  of  a  high  prize  may  reasonably  be  ex- 
pected:' the  conclusion  when  applied  to  the  indivi- 
dual (as  in  practice  it  Is)  must  be  understood  in  the 
sense  of '  reasonably  expected  hy  a  certain  individual;' 
therefore  for  the  major  premiss  to  be  true,  the  middle 
term  must  be  understood  to  mean,  '  no  uncommon 
occurrence  to  some  one  particular  person ;'  whereas 
for  the  minor  (which  has  been  placed  first)  to  be  true, 
you  must  understand  it  of '  no  uncommon  occurrence 
to  some  one  or  other; '  thus  you  will  have  the  Fallacy  of 
Composition." 

"  This  is  a  Fallacy  with  which  men  are  extremely 
apt  to  deceive  themselves;  for  when  a  multitude  of 
particulars  are  presented  to  the  mind,  many  are  too 
weak  or  too  indolent  to  take  a  comprehensive  view  of 
them ;  but  confine  their  attention  to  each  single  point, 
by  turns ;  and  then  decide,  infer,  and  act,  accordingly: 
e.g.,  the  imprudent  spendthrift,  finding  that  he  is 
able  to  afiford  this,  or  that,  or  the  other  expense, 
forgets  that  all  of  them  together  will  ruin  him."  The 
debauchee  destroys  his  health  by  successive  acts  of 
intemperance,  because  no  or«  of  those  acts  would  be 
of  itself  sufficient  to  do  him  any  serious  harm.  A 
sick  person  reasons  with  himself,  "one,  and  another 
and  another,  of  my  symptoms,  do  not  prove  that  I 
have  a  fatal  disease;"  and  practicaUy  concludes  that 
all  taken  together  do  not  prove  it. 
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^  2.  We  have  now  sufficiently  exempliBed  one  of 
the  principal  Genera  in  this  Order  of  Fallacies ;  wberej 
the  source  of  error  being  the  ambiguity  of  terms,  the 
premisses  are  verbally  what  is  required  to  support  the 
conclusion,  but  not  really  so.  In  the  second  great 
Fallacy  of  Confusion  they  are  neither  verbally  nor  really 
sufficient,  though,  from  their  multiplicity  and  confused 
arrangement,  and  still  oftener  from  defect  of  memory, 
they  are  not  seen  to  be  what  they  are.  The  fallacy  I 
mean  is  that  of  Petitio  Principii,  or  begging  the  ques- 
tion ;  including  that  more  complex  and  not  un- 
common variety  of  it,  which  is  termed  Reasoning  in  a 
Circle. 

Petitio  Principii,  as  defined  by  Archbishop 
Whately,  is  the  fallacy  "  in  which  the  premiss  either 
appears  manifestly  to  be  the  same  as  the  conclusion, 
or  is  actuaUy  proved  from  the  conclusion,  or  is  such 
as  would  naturally  and  properly  so  be  proved.*'  By 
the  last  clause  1  presume  is  meant,  that  it  is  not  sus- 
ceptible of  any  other  proof;  for  otherwise,  there 
would  be  no  fellacy.  To  deduce  from  a  proposition, 
propositions  from  which  it  would  itself  more  naturally 
be  deduced,  is  often  an  allowable  deviation  from  the 
usual  didactic  order ;  or  at  most,  what,  by  an  adaptation 
of  a  phrase  familiar  to  mathematicians,  may  be  called 
a  logical  inelegance. 

The  employment  of  a  proposition  to  prove  that 
upon  which  it  is  itself  dependent  for  proof,  by  no 
means  implies  the  degree  of  mental  imbecility  which 
might  at  first  be  supposed.  The  difficulty  of  compre- 
hending how  this  fallacy  could  possibly  be  committed, 
disappears  when  we  reflect  that  all  persons,  even 
philosophers,  hold  a  great  number  of  opinions  without 
exactly  recollecting  how  they  came  by  them.  Be- 
lieving that  they  have  at  some  former  time  verified 
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them  by  au6Scient  evidence,  but  having  forgotten 
what  the  evidence  was,  they  may  easily  be  betrayed 
into  dedacing  from  them  the  very  propositioDB  which 
are  alone  capable  of  eerving  as  premisses  for  their 
establishment.  An  example  is  given  by  Archbishop 
Whately:  "As  if  one  should  attempt  to  prove  the 
being  of  a  God  from  the  authority  of  Holy  Writ;" 
which  might  easily  happen  to  one  with  whom  both 
propositions,  as  fundamental  tenets  of  his  religion, 
stand  upon  the  same  ground  of  familiar  and  traditional 
heUef. 

Arguing  in  a  circle,  however,  is  a  stronger  case  of 
the  fellacy,  and  implies  more  than  the  mere  passive 
reception  of  a  premiss  by  one  who  does  not  remember 
how  it  is  to  be  proved.  It  implies  an  actual  attempt 
to  prove  two  propositions  reciprocally  from  one  ano> 
ther ;  and  is  seldom  resorted  to,  at  least  in  express 
terms,  by  any  person  in  his  own  speculations,  but  is 
committed  by  those  who,  being  hard  pressed  by  an 
adversary,  are  forced  into  giving  reasons  for  an 
opinion  of  which,  when  they  began  to  argue,  they 
had  not  sufficiently  considered  the  grounds.  As  in 
the  following  example  from  Archbishop  Whately: 
"Some  mechaniciuis  attempt  to  prove  (what  they 
ought  to  lay  down  as  a  probable  but  doubtful  hypo- 
thesis*) that  every  particle  of  matter  gravitates 
equally :  '  why  ?'  '  because  those  bodies  which  conhun 


*  No  longer  even  a  probable  bypotbesis,  but  (since  the  eiU- 
blisbmcnt  of  the  atomic  theory)  opposed  to  all  probability;  it 
being  now  certain  that  the  integrant  particles  of  different  subetances 
gravitate  unequally.  It  is  true  that  these  particles,  though  real 
minima  for  the  purposes  of  chemical  combination,  may  not  be  the 
ultimate  particles  of  the  rabstaoce ;  and  this  doubt  alone  renders  the 
hypothesia  admiaeiUe,  even  as  an  hypotiiesis. 
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more  particles  ever  gravitate  more  strongly,  %. «.,  are 
bearier  :*  *  but,  (it  may  be  urged),  those  vbich  are 
heaviest  are  not  alv.ays  more  bulky;*  'no,  but  they 
contain  more  particles,  though  more  closely  condensed  :> 
'  how  do  you  know  that  ?'  '  because  they  are  heavier :' 
'  how  does  that  prove  it  ?'  *  because  all  particles  of  mat- 
ter gravitating  equally,  that  mass  which  is  specihcally 
the  heavier  must  needs  have  the  more  of  them  in  the 
same  space."*  It  appears  to  me  -that  the  fallacious 
reaaoner,  in  his  private  thoughts,  would  not  be  Ukely 
to  proceed  beyond  the  first  step*.  He  would  acqui- 
esce in  the  sufficiency  of  the  reason  first  given,  "  bodies 
which  contain  more  particles  are  heavier."  It  is  when 
be  finds  this  questioned,  and  is  called  upon  to  prove . 
it,  without  knowing  bow,  that  he  tries  to  establish 
his  premiss  by  supposing  proved  what  he  is  at- 
tempting to  prove  by  it.  The  most  efiectual  way,  in 
fact,  of  exposing  a  Petitio  Principii,  when  circum- 
stances allow  of  it,  is  by  challen^g  the  reasoner  to 
prove  his  premisses  ;  which  if  he  attempts  to  do,  he 
is  necessarily  driven  into  aiding  in  a  circle. 

It  is  not  uncommon,  however,  for  thinkera,  and 
those  not  of  the  lowest  description,  to  be  led,  even  in 
their  own  thoughts,  not  indeed  into  formally  proving 
each  of  two  propositions  from  the  other,  but  into 
admitting  propositions  which  can  only  be  so  proved. 
In  the  preceding  example  the  two  together  form  a  com- 
plete and  consistent,  though  hypothetical,  explanation 
of  the  &cts  concerned.     And  the  tendency  to  mistake 


*  I  hftve  found,  bow^Ter,  an  arf^nment  of  tbia  exact  tjrpe  in  a 
BridgtMxUtr  Ttvatut: — "  Ice  mnd  silver,  under  the  same  volume, 
contain  very  unequal  portions  of  matter,  the  silver  beinf;  ten  times 
as  heavy  as  the  ice.  The  vacuities  in  the  ice,  therefore,  must  be 
very  much  greater  than  those  in  the  silver." 

DC,  zecbvGoOgIC 


460  FALLACIES. 

mutual  coherency  for  truth;  to  truet  one's  safety 
to  a'  strong  chain  although  it  has  no  point  of  support ; 
is  at  the  bottom  of  much  which,  when  reduced  to  the 
strict  forms  of  argumentation,  can  exhibit  itself  no 
otherwise  than  as  reasoning  in  a  circle.  All  experi- 
ence bears  testimony  to  the  enthralliog  effect  of  neat 
concatenation  in  a  system  of  doctrines,  and  the  diffi- 
culty with  which  men  admit  the  persuasion  that  any- 
thing which  holds  so  well  together  can  possibly  ML 

Since  every  case  where  a  conclusion  which  can 
only  be  proved  from  certain  premisses  is  used  for  the 
proof  of  those  premisses,  is  a  case  of  pctitio  principU, 
that  fallacy  includes  a  very  great  proportion  of  all 
incorrect  reasoning.  It  is  necessary,  for  completing 
our  view  of  the  fallacy,  to  exemplify  some  of  the  dis- 
guises under  which  it  is  accustomed  to  mask  itself, 
and  to  escape  exposure. 

A  proposition  would  not  be  admitted  by  any  per- 
son  in  his  senses  as  a  corollary  from  itself,  unless  it 
were  expressed  in  language  which  made  it  seem  dif- 
ferent. One  of  the  commonest  modes  of  so  expressing 
it,  is  to  present  the  proposition  itself,  in  abstract  terms, 
as  a  proof  of  the  same  proposition  expressed  in  con- 
crete language.  This  is  a  very  frequent  mode  not 
only  of  pretended  proof,  but  of  pretended  explana- 
tion ;  and  is  parodied  by  Moliere  when  he  makes  one 
of  his  absurd  physicians  say,  "  I'opium  endomiit 
parcequ'il  a  une  vertu  sopori6que>"  or,  in  the  amuai^ 
doggrel  quoted  by  Mr.  Whewell, 

Mihi  domondatur 

A  doctissimo  doc  tore, 
Qnue  opium  facit  dormire; 

St  ego  reepondeo. 

Quia  Mt  in  eo 

TirtuB  donnitiva, 
Cujiu  natura  est  hqsus  astnupiie. 
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The  words  Nature  and  Essence  are  grand  instru- 
ments of  this  mode  of  begging  the  question.  As  in 
the  well-known  ailment  of  the  scholastic  theolo- 
gians, that  the  mind  thinks  always,  because  the  essence 
of  the  mind  is  to  think.  Locke  had  to  point  out,  that 
if  by  essence  is  here  meant  some  property  which  must 
manifest  itself  by  actual  exercise  at  all  times,  the  pre- 
miss is  a  direct  assumption  of  the  conclusion ;  while  if 
it  only  means  that  to  think  is  the  distinctive  property 
of  a  mind,  there  is  no  connexion  between  the  premiss 
and  the  conclusion,  since  it  is  not  necessary  that  a 
distmctire  property  should  be  perpetually  in  action. 

llie  following  is  one  of  the  modes  in  which  these 
abstract  terms,  Nature  and  Essence,  are  used  as  instru- 
ments of  this  &llacy.  Some  particular  properties  of 
a  thing  are  selected,  more  or  less  arbitrarily,  to  be 
termed  its  nature  or  essence  ;  and  when  this  has  been 
done,  these  properties  are  supposed  to  be  invested 
with  a  kind  of  indefeasibleness ;  to  have  become  para- 
mount to  all  the  other  properties  of  the  thing,  and 
incapable  of  being  prevailed  over  or  counteracted  by 
them.  As  when  Aristotle,  in  a  passage  which  we 
-have  already  cited  from  Mr.  Whewell,  "  decides  that 
there  is  no  void  on  such  arguments  as  this :  in  a  void 
there  could  be  no  difference  of  up  and  down ;  for  as 
in  nothing  there  are  no  differences,  so  there  are  none 
in  a  privation  or  negation ;  but  a  void  is  merely  a  pri- 
vation or  negation  of  matter;  therefore,  in  a  void, 
bodies  could  not  move  up  and  down,  which  it  is  in 
their  nature  to  do*."  In  other  words ;  It  is  the 
nature  of  bodies  to  move  up  and  down,  ergo  any  phy- 
sical fact  which  supposes  them  not  so  to  move,  cannot 
be  authentic.     This  mode  of  reasoning,  by  which  a 


'  Whewbll's  Bi»tort/  of  tie  Induetive  Seimcety  i.,  44. 
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bad  generalization  is  made  to  overrule  all  facta  which 
contradict  it,  is  petitio  prinapii  in  ene  <tf  its  meet 
palpable  forms. 

None  of  the  modes  of  assuming  what  should  be 
proved  are  in  more  frequent  use  than  what  are 
termed  by  Benthun  "  question-begging  appellatives ;" 
names  wbidi  beg  the  question  under  the  guise  (^ 
stating  it.  The  most  potent  of  these  are  such  as 
have  a  laudatory  or  vituperative  character.  For  in- 
stance, in  politics,  the  word  Innovation.  The  dictionary 
meaning  of  this  term  being  merely  "a  change  to 
something  new/'  it  is  difficult  for  the  defenders  even 
of  the  most  salutary  improvement  to  deny  that  it  is 
an  innovation;  yet  the  word  having  acquired  in  com- 
mon usage  a  vituperative  connotation  in  addition  to 
its  dictionary  meaning,  the  admission  is  always  con- 
strued as  a  large  concession  to  the  disadvantage  of  the 
thing  proposed. 

'llie  following  passage  from  the  argument  in  refu- 
tation of  the  Epicureans,  in  the  second  hook  of 
Cicero  de  FmUntSf  affords  a  fine  example  c^  this  sort 
of  fallacy.  "£t  quidem  illud  ipsum  non  niiffiiim 
probo  (et  tantum  patior)  philosophum  loqui  de  capl- 
ditatibus  finiendis.  An  potest  cupiditas  finiri?  t<^- 
lenda  est,  atque  extrahenda  radicitus,  Quis  est  enim, 
in  quo  sit  cupiditas,  quln  recte  cupidus  dici  possit  ? 
Ergo  et  avarus  erit,  sed  finite :  adulter,  verum  habebit 
modum :  et  luxuriosus  eodem  modo.  Qualis  ista  phi- 
losophia  est,  quae  non  interitum  afferat  pravitatis,  sed 
sit  contenta  mediocritate  vitiorum?"  The  question 
was  whether  certain  desires,  when  kept  vnthin  definite 
bounds,  are  vices  or  not ;  and  the  argument  decides 
the  point  by  applying  to  them  a  word  (cupiditaM) 
which  implies  vice.  It  is  shown,  however,  in  the 
remarks  which  follow,  that  Cicero  did  not  intend  this 

D.D.t.zea  by  Google 


FALLACIES   OP   CONPU9ION.  463 

as  a  serious  argument,  but  as  a  criticism  on  what  he 
deemed  an  inappropriate  expression.  "  Rem  ipsam 
prorsus  probo:  elegantiam  desidero.  Appellet  baec 
deaideria  natures :  cupiditatis  nomen  serret  alio,"  &c. 
But  many  persoos,  both  ancient  and  modem,  have 
employed  this,  or  something  equivalent  to  it,  as  a  real 
and  conclusive  argument.  We  may  remark  that  the 
passage  respecting  cupiditaa  and  cupidus  is  also  an 
example  of  another  fallacy  already  noticed,  that  of 
Paronymous  Terms. 

Many  more  of  the  ai^uments  of  the  ancient 
moralists,  and  especially  of  the  Stoics,  fall  within  the 
definition  of  Petitio  Principii.  In  the  De  Finibus,  for 
example,  which  I  continue  to  quote  as  being  probably 
the  best  extant  exemplification  at  once  of  the  doctrines 
and  the  methods  of  the  schools  of  Greek  philosophy 
existii^  at  that  time;  what  are  we  to  think  of  the 
aignments  of  Cato  in  the  third  book,  derived  from 
tiommon  notions :  That  if  virtue  were  not  happiness, 
it  could  not  be  a  thing  to  boast  of:  That  if  death  or 
pain  were  evitsj  it  would  be  impossible  not  to  fear 
them,  and  it  could  not,  therefore,  be  laudable  to 
despise  them,  &c.  In  one  way  of  viewing  these  ail- 
ments, they  may  be  regarded  as  appeals  to  the 
authority  of  the  general  sentiment  of  mankind,  which 
had  stamped  its  approval  upon  certain  actions  and 
characters  by  the  phrases  referred  to ;  but  that  such 
could  have  been  the  meaning  intended  is  very  un- 
likely, considering  the  contempt  of  the  ancient  philo- 
sophers for  vulgar  (pinion.  In  any  other  sense  they 
are  clear  cases  of  Petitio  Principii,  since  the  word 
laudable,  and  the  idea  of  boasting,  imply  principles  of 
conduct ;  and  practical  maxims  can  only  be  proved 
from  speculative  truths,  namely,  from  the  properties 
of  the  subject  matter,  and  cannot,  therefore,  be  em- 
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ployed  to  prove  those  properties.  As  well  might  it 
be  argued  that  a  government  is  good  because  we 
ought  to  support  it,  or  that  there  is  a  God  because  it 
is  our  duty  to  pray  to  him. 

It  is  assumed  by  all  the  disputants  in  the  De 
Flnibus  as  the  foundation  of  the  inquiry  into  the 
summum  bonum,  that  "  sapiens  semper  beatus  est." 
The  idea  that  wisdom  could  be  consistent  with  unhap- 
piness,  was  always  rejected  as  inadmissible :  the 
reason  assigned  by  one  of  the  interlocutors,  near  the 
begiuning  of  the  third  book,  being,  that  if  the  wise 
could  be  unhappy,  there  was  not  much  use  in  pursuing 
wisdom.  But  by  unhappiness  they  did  not  mean 
pain  or  suffering ;  to  that,  it  was  granted  that  the 
wisest  person  was  liable  in  common  with  others :  he 
was  happy,  because  in  possessing  wisdom  he  had  the 
most  valuable  of  [wssessions,  the  most  to  be  sought 
and  prized  of  all  things,  and  to  possess  the  most  vidu- 
able  thing  was  to  be  the  most  happy.  By  laying  it 
down,  therefore,  at  the  commencement  of  the  inquiry, 
that  the  sage  must  be  happy,  the  disputed  question 
respecting  the  summum  bonum  was  in  fact  be^ed ; 
wiUi  the  further  assumption,  that  pain  and  su^nng, 
so  far  as  they  can  coexist  with  wisdom,  are  not  unhap- 
piness, and  are  no  evil. 

The  following  are  additional  instances  of  Petitio 
Principii,  under  more  or  less  of  disguise. 

Plato,  in  the  Sophistes,  attempts  to  prove  that 
things  may  exist  which  are  incorporeal,  by  the  argu- 
ment that  justice  and  wisdom  axe  incorporeal,  and 
justice  and  wisdom  must  be  something.  Here,  if  bv 
something  be  meant,  as  Plato  did  in  fact  mean,  a  thing 
capable  of  existing  in  and  by  itself,  and  not  as  a 
quaUty  of  some  other  thing,  be  begs  the  question  in 
asserting  that  justice  and  wisdom  must  be  something : 
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if  he  means  anything  else,  his  concluBion  is  not 
proved.  This  falliicy  might  also  be  classed  under 
ambiguous  middleterm;  something,  in  the  one  premiss, 
meaning  some  substance,  in  the  other  merely  some 
object  of  thought,  whether  substance  or  attribute. 

It  was  formerly  an  argument  employed  in  proof  of 
what  is  now  no  longer  a  popular  doctrine,  the  infinite 
divisibility  of  matter,  that  every  portion  of  matter,  how- 
ever small,  must  at  least  have  an  upper  and  an  under 
surface.  Those  who  used  this  argument  did  not  see 
that  it  assumed  the  very  point  in  dispute,  the  impos- 
sibility of  arriving  at  a  minimum  of  thickness :  for  if 
there  be  a  minimum,  its  upper  and  under  surface  will 
of  course  be  one :  it  will  be  itself  a  surface  and  no 
more.  The  argument  owes  its  very  considerable 
plausibility  to  this,  that  the  premiss  does  actually 
seem  more  obvious  than  the  conclusion,  although 
really  identical  with  it.  As  expressed  in  the  premiss, 
the  proposition  appeals  directly  and  in  concrete 
language  to  the  incapacity  of  the  human  imagination 
for  conceiving  a  minimum.  Viewed  in  this  Ught,  it 
becomes  a  case  of  the  d.  priori  fallacy  or  natural 
prejudice,  that  whatever  cannot  be  conceived  cannot 
exist.  Every  Fallacy  of  Confusion  (it  is  almost  unne* 
cessary  to  repeat)  will,  if  cleared  up,  become  a  fallacy 
of  some  other  sort ;  and  it  will  be  found  of  deductive 
or  ratiocinative  fallacies  generally,  that  when  they 
mislead  there  is  mostly,  as  in  this  case,  a  latent 
fallacy  of  some  other  description  lurking  under  them, 
by  virtue  of  which  chiefly  it  is  that  the  verbal  juggle 
which  is  the  outside  or  body  of  this  kind  of  fallacy, 
passes  undetected. 

Euler's  Algebra,  a  book  otherwise  of  great  merit, 
hut  full,  to  overflowing,  of  logical  errors  in  respect 
to  the  foundation  of  the  science,  contains  the  follow- 
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ing  argumeat  to  prove  that  minus  multiplied  by  mtnut 
gives  plu9,  a  doctrine  the  opprobrium  of  all  mathema- 
tidans  who  are  not  philosophers,  and  wbidi  Euler  had 
not  a  glimpse  of  the  true  method  of  proving.  He 
says,  minus  multiplied  by  minus  cannot  give  minus  ; 
for  minus  multiplied  by  plus  gives  mmus,  and  minus 
multiplied  by  minus  cannot  give  the  same  product  as 
minus  multiplied  by  plus.  Now  one  is  obliged  to  ask, 
why  minus  multiplied  by  minus  must  give  any  product 
at  alt  7  and  if  it  does,  why  its  product  cannot  be  the 
same  as  that  of  minus  multiplied  by  plus  ?  for  this 
would  seem,  at  the  first  glance,  not  more  absurd 
than  that  minus  by  minus  should  give  the  same  as 
plus  by  plus,  the  proposition  whioh  Euler  prefers  to  it. 
The  premiss  requires  proof,  as  much  as  the  conclusion : 
nor  can  it  be  proved,  except  by  that  more  comprehen- 
sive view  of  the  nature  of  multiplication,  and  of  alge- 
braic processea  in  general,  which  would  also  supply 
a  far  better  proof  of  the  mysterious  doctrine  which 
Euler  is  here  endeavouring  to  demonstrate. 

A  ver}'  striking  instance  of  reasoning  in  a  circle  is 
that  of  some  ethical  philosophers,  who  first  take  for 
their  standard  of  moral  truth  what,  being  the  general, 
they  deem  to  be  the  natural  or  instinctive,  sentiments 
and  perceptions  of  mankind,  and  then  explain  away 
the  numerous  instances  of  divergence  from  thdr 
assumed  standard  by  representing  them  as  cases  in 
which  the  perceptions  are  unhealthy.  Some  particular 
mode  of  conduct  or  feeling  is  affirmed  to  be  unnatural; 
why?  because  it  is  abhorrent  to  the  universal  and 
natural  sentiments  of  mankind,  finding  no  such 
sentiment  in  yourself,  you  question  the  fact;  and  the 
answer  is  (if  your  antagonist  is  polite,)  that  you  are 
an  exception,  a  peculiar  case.  But  neither  (say  you) 
do  I  find  in  the  people  of  some  other  country,  or  of 
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some  former  age,  any  such  feeling  of  abhorrence ; 
"  aye,  but  their  feelings  were  sophisticated  and 
anhealthy." 

One  of  the  most  notable  specimens  of  reasoning 
in  a  circle  is  the  doctrine  of  Hobbes,  Rousseau,  and 
others,  which  rests  the  obligations  by  which  human 
beings  are  bound  as  members  of  society,  upon  a  sup- 
posed social  compact.  I  wave  the  consideration  of 
the  fictitious  nature  of  the  compact  itself ;  but  when 
a  philosopher  (as  Hobbes  does  through  the  whole 
leviathan)  elaborately  deduces  the  obligation  of 
obeying  the  sorereign,  not  from  the  necessity  or  utility 
of  doing  so,  but  from  a  promise  supposed  to  have 
been  made  by  our  ancestors,  on  renouncing  savage  life 
and  agreeing  to  establish  a  political  society,  it  is  im- 
possible not  to  retort  by  the  question,  why  are  we 
bound  to  keep  a  promise  made  for  us  by  others  ?  or 
why  bound  to  keep  a  promise  at  all  ?  No  satisfactory 
ground  can  be  assigned  for  the  obligation,  except  the 
mischievous  consequences  of  the  absence  of  faith  and 
motual  confidence  among  mankind.  We 'are,  there- 
fore, brought  round  to  the  interests  of  society,  as  the 
ultimate  ground  of  the  obligation  of  a  promise ;  and 
yet  those  interests  are  not  admitted  to  be  a  sufficient 
justification  for  the  existence  of  government  and  law. 
Without  a  promise  it  is  thought  that  we  should  not 
he  bound  to  that  without  which  the  existence  of 
society  would  be  impossible,  namely,  to  yield  a  gene- 
ral obedience  to  the  laws  therein  established ;  and  so 
necessary  is  the  promise  deemed,  that  if  none  has 
actually  been  made,  some  additional  safety  is  sup- 
posed to  be  given  to  the  foundations  of  society  by 
feigning  one. 

§  3.  Two  principal  subdivisions  of  the  class  of 

2  ",2      ..Goc^lc 


463  FALLACIES. 

Fallacies  of  Confusioa  having  been  disposed  of; 
there  remains  a  third,  in  which  the  confiisioQ  is  not, 
as  in  the  Fallacy  of  Ambiguity,  in  misconceiving  the 
import  of  the  premisses,  nor,  as  in  Petitio  Prineipii, 
in  forgetting  what  the  premisses  are,  but  in  mistaking 
the  conclusion  which  is  to  be  proved.  This  is  the 
fallacy  of  Igjioratio  Elenchi,  in  the  widest  sense  of  the 
phrase ;  also  called  by  Archbishop  Whately  the  fal- 
lacy of  Irrelevant  Conclusion.  His  examples  and 
remarks  are  highly  worthy  of  citation. 

"  Various  kinds  of  propositions  are,  according  to 
the  occasion,  substituted  for  the  one  of  which  proof 
is  required:  sometimes  the  particular  for  the  uni- 
versal ;  sometimes  a  proposition  with  different  terms ; 
and  various  -are  the  contrivances  employed  to  effect 
and  to  conceal  this  substitution,  and  to  make  the 
conclusion  which  the  sophist  has  drawn,  answer 
practically  the  same  purpose  as  the  one  he  ought  to 
have  established.  We  say,  'practically  the  same 
pur|H>se,'  because  it  will  very  often  happen  that  some 
emotion  will  be  excited,  some  sentiment  impressed  on 
the  mind  (by  a  dexterous  employment  of  this  fallacy,) 
such  as  shall  bring  men  into  the  disposition  requisite 
for  your  purpose ;  though  they  may  not  have  assented 
to,  or  even  stated  distinctly  in  their  own  minds,  the 
proposition  which  it  was  your  business  to  establish. 
Thus  if  a  sophist  has  to  defend  one  who  has  been 
guilty  of  some  serious  offence,  which  he  wishes  to 
extenuate,  though  he  is  unable  distinctly  to  prove  that 
it  is  not  such,  yet  if  be  can  succeed  in  making  the 
audience  laugh  at  some  casual  matter,  he  has  gained 
practically  the  same  point.  So  also  if  any  one  has 
pointed  out  the  extenuating  circumstances  in  some 
particular  case  of  offence,  so  as  to  show  that  it  differs 
widely  from  the   generality  of  the  same  class,  the 
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sophist,  if  he  find  himself  unahle  to  disprove  these 
circumstances,  may  do  away  the  force  of  them,  by 
simply  referring  the  acHon  to  that  very  class,  which 
no  one  can  deny  that  it  belongs  to,  and  the  very 
name  of  which  will  excite  a  feeling  of  disgust  suf- 
ficient  to  counteract  the  extenuation;  e.g.,  let  it 
be  a  case  of  peculation,  and  that  many  miligating  cir- 
cumstances have  been  brought  forward  which  cannot 
be  denied;  the  sophistical  opponent  will  reply,  '  Well, 
but  after  all,  the  man  is  a  rogue,  and  there  is  an  end 
of  it ;'  now  in  reality  this  was  (by  hypothesis)  never 
the  question ;  and  the  mere  assertion  of  what  was 
never  denied,  ought  not,  in  fairness,  to  be  regarded  as 
decisive :  hut,  practically,  the  odiousness  of  the  word, 
arising  in  great  measure  from  the  association  of  those 
very  circumstances  which  belong  to  most  of  the  class, 
but  which  we  have  supposed  to  be  absent  in  this  par~ 
ticular  instance,  excites  precisely  that  feeling  of  dis- 
gust, which  in  effect  destroys  the  force  of  the  defence. 
In  like  manner  we  may  refer  to  this  head  all  cases 
of  improper  appeal  to  the  passions,  and  everything 
else  Which  is  mentioned  -by  Aristotle  as  extraneous  to 
the  matter  in  hand  (e^w  rov  vpar/fiaTot), 

"  A  good  instance  of  the  employment  and  expo- 
sure of  this  fallacy  occurs  in  Thucydides,  in  the 
speeches  of  Cleon  and  Diodotus  concerning  the.Mity- 
lenseans :  the  former  (over  and  above  his  appeal  to 
the  angry  passions  of  his  audience)  urges  the  justice 
of  putting  the  revolters  to  death  ;  which,  as  the  latter 
remarked,  was  nothing  to  the  purpose,  since  the 
Athenians  were  not  sitting  in  judgment,  hut  in  delibe- 
ration, of  which  the  proper  end  is  expediency. 

"  It  is  evident  that  ignoratio  elenchi  may  be  em- 
ployed as  well  for  the  apparent'  refutation  of  your 
opponent's  proposition,  as  for  the  apparent  establish- 
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meat  of  your  own;  for  it  js  substantially  the  same 
thing,  to  prove  what  was  not  denied  or  to  disprove 
what  was  not  asserted :  the  latter  practice  is  not  1^ 
comnion,  and  it  is  more  offensive,  because  it  frequently 
amounts  to  a  personal  afiront,  in  attributing  to  a 
person  opinions,  &c.,  which  he  perhaps  holds  in 
abhorrence.  Thus,  when  in  a  discussion  one  party 
vindicates,  on  the  ground  of  general  expediency,  a 
particular  instance  of  resistance  to  government  in  a 
case  of  intolerable  oppression,  the  opponent  may 
gravely  maintain,  that  'we  ought  not  to  do  evi}  that 
good  may  come;'  a  proposition  which  of  course  had 
never  been  denied,  the  point  in  dispute  being,  *  whe- 
ther resistance  in  this  particular  case  were  doing  evil 
or  not.' " 

The  works  of  controversial  writers  are  seldom 
free  from  this  fallacy.  They  join  issue  on  the  wrong 
point,  or  do  not  join  issue  at  all.  The  attempts,  for 
instance,  to  disprove  the  population  doctrines  of  Mal- 
thas, have  been  mostly  cases  of  ignoratio  eltnchi. 
Malthus  has  been  supposed  to  be  refuted  if  )t  could 
he  shown  that  in  some  countries  or  ages  population 
has  been  nearly  stationary;  as  if  he  had  asserted  that 
population  always  increases  in  a  given  ratio,  or  had 
not  expressly  declared  that  it  increases  only  in  so  far 
as  it  is  not  restrained  by  prudence,  or  kept  down  by 
poverty  and  disease.  Or,  perhaps,  a  great  collection 
of  facts  is  produced  to  prove  that  in  some  one 
country  the  people  are  better  off  with  a  dense  popu- 
lation than  tbey  are  in  another  country  with  a  thin 
one ;  or  that  the  people  have  become  more  numerous 
and  better  off  at  the  same  time.  As  if  the  assertion 
were  that  a  dense  population  could  not  possibly  be 
well  off:  as  if  it  were  not  part  of  the  very  doctrine, 
and  essential  to  it,  that  where  there  is  a  more  abun- 
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dant  capital  there  may  be  a  greater  population  without 
any  increase  of  poverty,  or  even  with  a  diminution 
of  it. 

The  favourite  argument  against  Berkeley's  theory 
of  the  non-existence  of  matter,  and  the  most  popularly 
effective,  next  to  a  "  grin*" — an  argument,  moreover, 
which  is  not  confined  to  "  coxcombs,"  nor  to  men 
like  Samuel  Johnson,  of  practical  understanding, 
without  any  particnlar  turn  for  metaphysical  specula- 
tion, but  is  the  stock  argument  of  the  Scotch  school 
of  metaphysicians,  is  a  palpable  ignoratio  elenchi.  The 
argument  is  perhaps  as  frequently  expressed  by  ges- 
ture as  by  words,  and  one  of  its  commonest  forms 
consists  in  knocking  a  stick  against  the  ground.  This 
short  and  easy  confutation  overlooks  the  fact,  that  in 
denying  matter,  Berkeley  did  not  deny  anything  to 
which  our  senses  bear  witness,  and  therefore  cannot 
be  answered  by  any  appeal  to  them.  His  scepticism 
related  to  the  supposed  substratum,  or  hidden  cause 
of  the  appearances  perceived  by  our  senses :  the 
evidence  of  which,  whatever  may  be  its  conclusive- 
ness, is  certainly  not  the  evidence  of  sense.  And  it 
will  always  remain  a  signal  proof  of  the  want  of  meta- 
physical profundity  of  Reid,  Stewart,  and,  I  am  sorry 
to  add,  of  Brown,  that  they  should  have  persisted  in 
asserting  that  Berkeley,  if  he  believed  his  own  doc- 
trine, was  bound  to  walk  into  the  kennel,  or  run  his 
head  against  a  post.  As  if  men  who  do  not  recog- 
nise an  occult  cause  of  their  sensations  could  not 
possibly  believe  that  a  fixed  order  subsists  among  the 
sensations  themselves.  Such  a  want  of  comprehen- 
sion  of  the  distinction  between  a  thing  and  its  sensible 
manifestation,  or,  in  transcendental  language,  between 


'  And  coxcomba  vanqnuili  Berkeley  with  a  grin. — (Pope), 
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the  noumenon  and  the  phenomenon,  would  he  impos- 
sible to  even  the  dullest  disciple  of  Kant  or  Coleridge. 
It  would  be  easy  to  add  a  greater  number  of 
examples  of  this  fallacy,  aa  well  as  of  the  others  which 
I  have  attempted  to  characterize.  But  a  more  copious 
exemplification  does  not  seem  to  be  necessary;  and 
the  intelligent  reader  will  have  little  difficulty  io 
adding  to  the  catalogue  from  his  own  reading  aod 
experience.  We  shall  therefore  here  close  our  expo* 
sition  of  the  general  principles  of  logic,  and  proceed 
at  once  to  the  supplemental  inquiry  which  is  necessary 
to  complete  our  design. 
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"  Une  pn>pri£t€  fondamenUle  qne  je  dou  taite  renuiqner  d^  ce 
momeiit  duts  ce  que  j'ai  appel^  Im  philoeophie  poaitire,  et  qni  doit 
Bans  donte  lai  m^riter  plna  qne  toate  »atre  ratteatioa  gea^takf 
pnisqa'elle  eat  aDJonid'lLiii  la  ploa  importante  pout  la  pntiqae,  c'eit 
qn'elle  pent  etre  consid^r^e  comme  la  seule  baae  aolide  de  U  x^Of- 
ganisation  sociale  qui  dent  termiaer  I'etat  de  ciise  dans  leqnel  n 
tronTcnt  depnisai  long-temps  les  BattoiiB  Iw  plaa  ci«ilia£«s.  .  .  • 
Tant  que  lea  intelligencea  in^viduellea  n'aaront  pas  adhere  pu  na 
aasentiment  muaime  a  oo  certafn  nombre  dld^  g€n£rales  capaUes 
de  former  nae  doctrine  sociale  commnne,  on  ne  pent  as  disdoiDler 
qae  I'etat  dea  natitHia  resteca,  da  toDt*  n^oesnt^  essentiellemeDt 
r^Tolatioanairc,  maJgr^  toua  lea  palliatifs  politiqaes  qni  ponrroat 
£tre  adopt^a,  et  IK  coroporten  r^ellement  qae  dea  inatitotions  pr»- 
Yisoirea.  II  est  ^g^^^oot  certain  que  id  cette  ifunion  dea  esprits 
dans  une  m^e  c(»nDiiinioD  de  ^notpea  peat  une  fbis  ^tre  obtennei 
lea  institnttona  convenables  en  d6coaleroat  nfecesaairement,  aaiu 
donner  lieu  a  ancune  aecousae  grave,  le  plus  grand  desoidre  ftant 
d^JB  disaip^  par  ce  seul  tuL" — Cons,  Co»n  dt  PkilMOpAU  Fmtu*, 
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Chapter  I. 
I^^^KODUCTOET  bemares. 

§  1.  Principles  of  Evidence  and  Theories  o( 
MeUiod  are  not  to  be  constructed  ^  priori.  The  laws 
of  our  rational  feculty,  like  those  of  every  other 
natural  agency,  are  only  learnt  by  seeing  the  agent 
at  work.  The  earlier  achievements  of  science  were 
made  without  the  conscious  observance  of  any  Scien- 
tific Method;  and  we  should  never  have  known  by 
what  process  truth  is  to  be  ascertained,  if  we  had  not 
previously  ascertEUned  many  truths.  But  it  was  only 
the  easier  problems  which  could  he  thus  resolved: 
natural  sagacity,  when  it  tried  its  strength  against  the 
more  difficult  ones,  either  failed  altogether,  or  if  i( 
succeeded  here  aed  there  in  obtaining  a  solution,  had 
no  sure  means  of  convincing  others  that  its  solution 
was  correct.  In  scientific  investigation,  as  in  all 
other  works  of  human  skill,  the  way  of  attaining  the 
end  is  seen  as  it  were  instinctively  by  superior  minds 
to  some  comparatively  simple  case,  and  is  then,  by 
judicious  generalization,  adapted  to  the  variety  of 
complex  cases.  We  leam  to  do  a  thing  in  difficult 
circumstances,  by  attending  to  the  manner  in  which 
we  have  spontaneously  done  the  same  thing  in  easy 
ones. 

This  troth  is  exemplified  by  the  history  of  the 
various  branches  of  knowledge  which  have  succes- 
sively, in  the  ascending  order  of  their  complication, 
assumed  the  character  of  sciences ;  and  will  doubtless 
receive  fresh  confirmation  from  those,  (rf  which  the 
final  scientific  constitution  is  yet  to  come,  and  which 
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are  still  abandoDed  to  the  uncertainties  of  vague  and 
popular  discussion.  Although  several  other  sdeoces 
Jiave  emerged  from  this  state  at  a  comparatively  recent 
datej  none  now  remain  in  it  except  those  which  relate 
to  man  himself,  the  most  complex  and.  most  difficult 
subject  of  study  on  which  the  human  mind  can  be 
engaged. 

Concerning  the  physical  nature  of  man,  as  an 
organized  being, — although  there  is  still  much  uncer- 
tainty and  much  controversy,  which  can  only  be 
terminated  by  the  general  acknowledgment  and  em- 
ployment of  stricter  rules  of  induction  than  are  com- 
monly recognised, — there  is,  however,  a  considerable 
body  of  truths  which  all  who  have  attended  to  the 
subject  consider  to  be  fiilly  established;  nor  is  there 
now  any  radical  imperfection  in  the  method  observed 
in  this  department  of  science  by  its  most  distinguished 
modem  teachers.  But  the  laws  of  Mind,  and,  in 
even  a  greater  degree,  those  of  Society,  are  so  for  from 
having  attained  a  similar  state  of  even  partial  recogni- 
tion, that  it  is  still  a  controversy  whether  they  are 
capable  of  becoming  subjects  of  science,  in  the  stnct 
sense  of  the  term ;  and  among  those  who  are  agreed 
on  this  point  there  reigns  the  most  irreconcilable 
diversity  on  almost  every  other.  Here,  therefore,  if 
anywhere,  the  principles  laid  down  in  the  preceding 
Books  may  be  expected  to  be  useful. 

If  on  matters  so  much  the  most  important  with 
which  human  intellect  can  occupy  itself,  a  more 
general  agreement  is  ever  to  exist  among  thinkers; 
if  what  has  been  pronounced  "the  proper  study  of 
mankind"  is  not  destined  to  remain  the  only  subject 
which  Philosophy  cannot  succeed  in  rescuing  from 
Empiricism;  the  same  processes  through  which  the 
laws  of  simpler  phenomena  have  by  general  acknow- 
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ledgmeot  been  placed  beyond  dispute,  must  be  con- 
sciously and  deliberately  applied  to  those  more  di^- ' 
cult  inquiries.  If  there  are  some  subjects  on  which 
the  results  obtained  have  finally  received  the  unani- ' 
mous  assent  of  all  who  have  attended  to  the  proof, 
and  oth^^  on  which  mankind  have  not  yet  been 
equally  successful ;  on  which  the  most  sagacious 
minds  have  occupied  themselves  from  the  earliest  date, 
with  every  assistance  except  that  of  a  tried  scientific 
method,  and  have  never  succeeded  in  establishing  any 
copsiderable  body  of  truths,  so  as  to  be  beyond  denial 
or  doubt;  it  is  by  generalizing  the  methods  success- 
fully followed  in  the  former  inquiries,  and  applying 
them  to  the  latter,  that  we  may  hope  to  remove  this 
blot  upon  the  face  of  science.  The  remaining  chap- 
ters are  an  attempt  to  facihtate  this  most  desirable 
object. 

$  2.  In  attempting  this,  I  am  not  unmindful  how 
little  can  be  done  towards  it  in  a  mere  Treatise  on 
logic,  or  how  vague  and  unsatisfactory  all  precepts  of 
Method  must  necessarily  appear,  when  not  practically 
exemplified  in  the  establishment  of  a  body  of  doctrine. 
Doubtless,  the  most  effectual  way  of  showing  how 
the  sciences  of  Ethics  and  Politics  may  be  constructed, 
would  be  to  construct  them:  a  task  which,  it  needs 
scarcely  be  said,  I  am  not  about  to  undertake.  But 
even  if  there  were  no  other  examples,  the  memorable 
one  of  Bacon  would  be  sufficient  to  demonstrate,  that 
it  is  sometimes  both  possible  and  useful  to  point  out 
the  way,  though  without  being  oneself  prepared  to 
adventure  far  into  it.  And  if  more  were  to  be 
attempted,  this  at  least  is  not  a  proper  place  for  the 
attempt. 

In  substance,  whatever  can  be  done  in  a  work  like 
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tbU,  for  the  Logic  of  the  Moral  Sciences,  has  been  oi 
ought  to  have  been  accomplished  in  the  five  preceding 
Books ;  to  which  the  present  can  be  only  a  kind 
of  supplement  or  appendiir,  since  the  methods  of 
investigation  applicable  to  moral  and  tociat  science 
must  have  been  described  by  implication,  if  I  have 
succeeded  in  enumerating  and  characterizing  those  of 
science  in  general.  It  only  remains  to  ex&mine  which 
of  those  methods  are  more  especially  suited  to  the 
various  branches  of  moral  inquiry;  under  what  pecu- 
liar facilities  or  diflSculties  they  are  there  employed; 
how  far  the  unsatisfactory  state  of  those  inquiries  is 
owing  to  a  wrong  choice  of  methods,  how  far  to  want 
of  skill  in  the  application  df  right  ones;  and  what 
degree  of  ultimate  success  maybe  attained  or  hoped 
for,  by  a  better  choice  or  more  careful  employment  of 
logical  processes  appropriate  to  the  case.  In  other 
words,  whether  moral  sciences  exist,  or  can  exist;  to 
what  degree  of  perfection  they  are  susceptible  of  being 
carried;  and  by  what  selection  or  adaptation  of  the 
methods  brought  to  view  in  the  previous  part  of  this 
work,  that  degree  of  perfection  is  attainable. 

At  the  threshold  of  this  inquiry  we  are  met  by  an 
objection,  which,  if  not  removed,  would  be  fatal  to  the 
attempt  to  treat  human  conduct  as  a  subject  of 
science.  Are  the  actions  of  man,  like  alt  other 
natural  events,  subject  to  invariable  laws?  Does 
that  constancy  of  causation,  which  is  the  foondatiou 
of  every  scientific  theory  of  successive  phenomena, 
really  obtain  among  them?  This  is  often  denied; 
and  for  the  sake  of  systematic  completene^,  if  not 
from  any  very  ai^nt  practical  necessity,  the  question 
should  receive  a  deliberate  answer  in  this  place,  "We 
shall  devote  to  the  subject  a  chapter  apart. 
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Chaptbb  II. 
OF  LIBERTY  AND  NECESSITY. 

$  1 .  Thb  question,  whether  the  law  of  causality 
iq>plie8  in  the  same  strict  sense  to  human  actions  as 
to  other  phenomeoa,  is  the  celebrated  controversy 
coBceming  the  freedom  of  the  will;  which,  from  at 
least  as  far  back  as  the  time  of  Pelagius,  has  divided 
both  the  philosophical  and  the  religious  world.  The 
affirmative  opinion  is  commonly  called  the  doctrine 
of  Necessity,  as  asserting  human  volitions  and  actions 
to  he  necessary  and  inevitable.  The  n^ative  main- 
tains that  the  will  is  not  determined,  like  other  phe- 
nomena, by  antecedents,  but  determines  itself;  that 
our  volitions  are  not,  properly  speaking,  the  effects 
of  causes,  or  at  least  have  no  causes  which  they  uni- 
formly and  implicitly  obey. 

I  have  already  made  it  sufficiently  appear  that  the 
former  of  these  opinions  is  that  which  I  consider  the 
true  one;  but  the  misleading  terms  in  which  it  is 
often  expressed,  and  the  indistinct  manner  in  which 
it  is  usually  apprehended,  have  both  obstructed  its 
reception,  and  perverted  its  influence  when  received. 
The  metaphysical  theory  of  free  will,  as  held  by  phi- 
losophers (for  the  practical  feeUng  of  it,  common  in  a 
greater  or  less  degree  to  all  mankind,  is  in  no  way 
inconsistent  with  the  contrary  theory),  was  invented 
hecause  the  supposed  alternative  of  admitting  human 
actions  to  be  necetsary,  was  deemed  inconsistent  with 
every  one's  instinctive  consciousness,  as  well  as  hu-" 
filiating  to  the  pride  and  even  degrading  to  the 
moral  nature  of  man.     Nor  do  I  deny  that  the  doc- 
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trine,  as  sometimes  held,  is  open  to  these  imputations; 
for  the  misapprehension  in  which  I  shall  be  able  to 
show  that  they  originate,  unfortunately  is  not  con- 
fined to  the  opponents  of  the  doctrine,  but  partici- 
pated in  by  many,  perhaps  we  might  say  by  most, 
of  its  supporters. 

$  2.  Correctly  conceived,  the  doctrine  called  Phi- 
losophical Necessity  is  simply  this:  that,  given  the 
motives  which  are  present  to  an  individual's  mind, 
and  given  likewise  the  character  -and  disposition  of 
the  individual,  the  manner  in  which  he  will  act  may 
be  unerringly  inferred :  that  if  we  knew  the  person 
thoroughly,  and  knew  all  the  iaducemeuts  which  are 
acting  upon  him,  we  could  foretell  his  conduct  with 
as  much  certainty  as  we  can  predict  any  physical 
event.  This  proposition  I  take  to  be  a  mere  inter- 
pretation of  universal  experience,  a  statement  in  words 
of  what  every  one  is  internally  convinced  of  No  ODe 
who  believed  that  he  knew  thoroughly  the  circum- 
stances of  any  case,  and  the  characters  of  the  different 
persons  concerned,  would  hesitate  to  foretell  how  all 
of  them  would  act.  Whatever  degree  of  doubt  he 
may  in  fact  feel,  arises  from  the  uncertainty  whether 
he  really  knows  the  circumstances,  or  the  character  of 
some  one  or  other  of  the  persons,  with  the  degree  of 
accuracy  re<juired;  but  by  no  means  from  thinking 
that  if  he  did  know  these  thiogs.  there  could  be  any 
uncertainty  what  the  conduct  would  be.  Nor  does 
this  full  assurance  conflict  in  the  smallest  degree  with 
what  is  called  our  feeling  of  freedom.  We  do  not 
feel  ourselves  the  less  free,  because  those  to  whom  we 
are  intimately  known  are  well  assured  bow  we  shall 
will  to  act  in  a  ^particular  case.  We  often,  on  the 
contrary,  regard  the  doubt  what  our  conduct  will  be, 
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as  a  mark  of  ignorance  of  our  character,  and  some- 
times even  resent  it  as  an  imputation.  It  has  never 
been  admitted  by  the  religious  philosophers  who  ad- 
vocated the  free-will  doctrine,  that  we  must  feel  not 
free  because  Gtod  foreknows  our  actions.  We  may  be 
free,  and  yet  another  may  have  reason  to  be  perfectly 
certain  what  use  we  shall  make  of  our  freedom.  It  is 
not,  therefore,  the  doctrine  that  our  volitions  and 
actions  are  invariable  consequents  of  our  antecedent 
states  of  mind,  that  is  either  contradicted  by  our  con- 
acioasness,  or  felt  to  be  degrading. 

But  the  doctrine  of  causation,  when  considered  as 
obtaining  between  our  volitions  and  their  antecedents, 
ia  almost  universally  conceived  as  inrolving  more 
than  this.  Many  do  not  believe,  and  very  few  prac- 
tically feel,  that  there  is  nothing  in  causation  but  in- 
variable, certain,  and  unconditional  sequence.  There 
are  few  to  whotn  mere  constancy  of  succession  ap- 
pears a  sufficiently  stringent  bond  of  union  for  so 
peculiar  a  relation  as  that  of  cause  and  effect.  Even 
if  the  reason  repudiates,  imagination  retains,  the 
feehng  of  some  more  intimate  connexion,  of  some 
peculiar  tie,  or  mysterious  constraint  exercised  by 
the  antecedent  over  the  consequent.  Now  this  it  is 
which,  considered  as  applying  to  the  human  will, 
conflicts  with  our  consciousness,  and  revolts  our  feel- 
ings. We  are  certain  that,  in  the  case  of  our  voli- 
tions, there  is  not  this  mysterious  constraint.  We 
Icnow  that  we  are  not  compelled,  as  by  a  magical  spell, 
to  obey  any  particular  motive.  We  feel,  that  if  we 
wished  to  prove  that  we  have  the  power  of  resisting 
the  motive  we  could  do  so,  (that  wish  being,  it  needs 
scarcely  be  observed,  a  new  antecedent;)  and  it  would 
be  humiliating  to  our  pride  and  paralyzing  to  our 
desire  of  excellence  if  we  thought  otherwise.  But 
VOL.  u.  2  I       Google 
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neither  is  any  such  mysterious  compulsion  now  wp- 
posed,  by  the  best  philosophical  authorities,  to  be 
exercised  by  any  cause  over  its  eficct  Those  vho 
think  that  causes  draw  their  effects  after  them  by  a 
mystical  tie,  are  right  in  believing  that  the  relatioti 
between  volitions  and  their  antecedents  is  of  another 
nature.  But  they  should  go  iarther,  and  admit  that 
this  is  also  true  of  all  other  effects  and  their  antece- 
dents. If  such  a  tie  i«  considered  to  foe  involved  in 
the  word  necessity,  the  doctrine  is  not  b^e  of  human 
actions ;  but  neither  is  it  then  true  of  inanimate  ob- 
jects. It  would  be  more  correct  to  say  that  matter  is 
not  bound  by  necessity  than  that  mind  is  so. 

That  the  free-will  philosophers,  being  mostly  of  the 
school  which  rejects  Hume's  and  Brown's  analysis  of 
Cause  and  Effect,  should  miss  their  way  for  want  <d 
the  light  which  that  analysis  affords,  cannot  sniprise 
Tis.  The  wonder  is,  that  the  necessarians,  who  usually 
admit  that  philosophical  theory,  should  in  practice 
equally  lose  sight  of  it.  The  Very  same  misconception 
of  the  doctrine  called  Philosophical  Necessity,  which 
prevents  the  opposite  party  from  recognising  its  truth, 
I  believe  to  exist  more  or  less  obscurely  in  the  minds 
of  most  necessarians,  however  they  may  in  words 
disavow  it.  I  am  much  mistaken  if  they  halHtually 
feel  that  the  necessity  which  they  recognise  in  ac- 
tions is  but  uniformity  of  order,  and  oapabilily  of  bong 
predicted.  They  have  a  feeling  as  if  there  were  at 
bottom  a  stronger  tie  between  the  voUtions  and  tiieir 
causes :  as  If,  when  tliey  asserted  that  our  will  is  go- 
verned by  the  balance  of  motives,  they  meant  some- 
thing more  cogent  than  if  they  had  only  said,  that 
whoever  knew  the  motives,  and  our  habitual  suscep- 
tibilities to  them,  could  predict  how  we  should  will  to 
act.    They  commit,  in  opposition  to  their  own  philo* 
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sophical  syatem,  the  very  soOie  mistake  which  their 
adversaries  commit  in  obedience  to  theirs;  and  in 
consequence  do  really  in  some  instances  (I  speak  from 
personal  experience)  suffer  those  depressing  conse* 
queuces,  which  their  opponents  erroneously  impute 
to  the  doctriue  itself. 

i  3.  I  am  inclined  to  think  that  this  error  is  almost 
wholly  an  effect  of  the  associations  with  a  word ;  and 
that  it  would  be  prevented  by  forbearing  to  employ,  for 
the  expression  of  the  simple  fact  of  causation,  so 
extremely  inappropriate  a  term  as  Necessity.  That 
word,  in  its  other  acceptations,  involves  much  more 
than  mere  uniformity  of  sequence ;  it  implies  irresisti* 
bleoess.  Applied  to  the  will,  it  only  means  that  the  , 
given  cause  will  be  followed  by  the  effect,  subject  to  all 
possibilities  of  counteraction  by  other  causes :  but  in 
common  use  it  stands  for  the  operation  of  those  causes 
exclusively,  which  are  supposed  too  powerful  to  be 
counteracted  at  all.  When  we  say  that  all  human 
actions  take  place  of  necessity,  we  only  mean  that  they 
will  certainly  happen  if  nothing  prevents : — ^when  we 
say  that  dying  of  want,  to  those  who  cannot  get  food, 
is  a  necessity,  we  mean  that  it  will  certainly  happen 
whatever  may  be  done  to  prevent  it.  The  application 
of  the  same  term  to  the  agencies  on  which  human 
actions  depend,  as  is  used  to  express  those  agencies  of 
nature  which  are  really  uncontrollable,  cannot  fail, 
when  habitual,  to  create  a  feeling  of  uacontrollableness 
in  the  former  also.  This  however  is  a  mere  illusion. 
There  are  phj^ical  sequences  which  we  call  necessary, 
as  death  for  want  of  food  or  mr ;  there  are  others  which 
are  not  said  to  be  necessary,  as  death  from  poison* 
which  an  antidote,  or  the  use  of  the  stomach  pump,  will 
sometimes  avert.     It  is  apt  to  be  for^tten  by  people's 
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feelings,  even  if  remembered  by  their  understandings, 
that  human  actions  are  in  this  last  predicament :  they 
are  neyet  (except  in  some  cases  of  mania)  ruled  by  any 
one  motive  with  such  absolute  sway,  that  there  is  no 
room  for  the  influence  of  any  other.  The  causes, 
therefore,  on  which  action  depends,  are  never  uncon- 
trollable ;  and  any  given  eflfect  is  only  necessary  pro- 
vided that  the  causes  tending  to  produce  it  are  not  con- 
trolled. That  whatever  happens,  could  not  have  hap- 
pened otherwise  unless  something  had  taken  place 
which  was  capable  of  preventing  it,  no  one  surely  needs 
hesitate  to  admit.  But  to  call  this  by  the  name  neces- 
sity is  to  use  the  term  in  a  sense  so  different  from  its 
primitive  and  familiar  meaning,  from  that  which  It  bears 
in  the  common  occasions  of  life,  as  to  amount  almost 
to  a  play  upon  words.  The  associations  derived  from 
the  ordinary  sense  of  the  term  will  adhere  to  it  in  spite 
of  all  we  can  do :  and  though  the  doctrine  of  Necessity, 
as  stated  by  most  who  hold  it,  is  very  remote  from 
fatalism,  it  is  probable  that  most  necessarians  are 
fatalists,  more  or  less,  in  their  feelings. 

A  &talist  believes,  or  half  believes  (for  nobody  is  a 
consistent  fatalist)  not  only  that  whatever  is  about  to 
happen,  will  be  the  infallible  result  of  the  causes  which 
produce  it  (which  is  the  true  necessarian  doctrine), 
but  moreover  that  there  is  no  use  in  struggling  against 
it ;  that  it  will  happen  however  we  may  strive  to  pre- 
vent it.  Now,  a  necessarian,  believing  that  our  actions 
follow  from  our  characters,  and  that  our  characters 
follow  from  our  organization,  our  education,  and  oor 
circumstances,  is  apt  to  be,  with  more  or  less  of  con- 
sciousness on  his  part,  a  fatalist  as  to  his  own  actionSi 
and  to  believe  that  his  nature  is  such,  or  that  his  edu- 
cation and  circumstances  have  so  moulded  his  charac- 
ter, that  nothing  can  now  prevent  him  from  feeling  and 
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acting  in  a  particular  way,  or  at  least  that  no  effort  of 
his  own  can  hinder  it.  In  the  words  of  the  sect  whijjh 
in  our  own  day  has  so  perseveringly  indicated  and  so 
perversely  misunderstood  this  great  doctrine,  his  e^ia- 
racter  is  formed /or  him,  and  not  by  him ;  therefore 
his  wishing  that  it  had  been  formed  differently  is  of  no 
nse;  he  has  no  power  to  alter  it.  But  this  is  a  grand 
error.  He  has,  to  a  certain  extent,  a  power  to  alter 
his  character.  Its  being,  in  the  ultimate  resort,  formed 
for  him,  is  not  inconsistent  with  its  being,  in  part, 
formed  by  him  as  one  of  the  intermediate  agents.  His 
character  is  formed  by  his  circumstances  (including 
among  these  his  particular  organization);  but  his  own 
desire  to  mould  it  in  a  particular  way,  is  one  of  those 
circumstances,  and  by  no  means  one  of  the  least 
influential.  We  cannot,  indeed,  directly  will  to  be 
different  from  what  we  are.  But  neither  did  those 
who  are  supposed  to  have  formed  our  characters, 
directly  will  that  we  should  be  what  wg  are.  Their 
will  had  no  direct  power  except  over  their  own  actions. 
They  made  us  what  they  did  make  us,  by  witling,  not 
the  end,  but  the  requisite  means :  and  we,  when  our 
habits  are  not  too  inveterate,  can,  by  similarly  willing 
the  requisite  means,  make  ourselves  different.  If  they 
could  place  us  under  the  influence  of  certain  circum- 
stances, we,  in  like  manner,  can  place  ourselves  under 
the  influence  of  other  circumstances.  We  are  exactly 
as  capable  of  making  our  own  character,  if  we  vnll,  as 
others  are  of  making  it  for  us. 

Yes  (answers  the  Owenite),  but  these  words,  "  if 
we  will,"  surrender  the  whole  point ;  since  the  will  to 
alter  our  own  character  is  given  us,  not  by  any  efforts 
of  ours,  but  by  circumstances  which  we  cannot  help ; 
it  comes  to  us  either  from  external  causes,  or  not  at 
all.    Most  true :  if  the  Owenite  stops  here,  he  is  in  a 
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position  from  which  nothing  can  expel  hun .  Our  oba- 
racter  is  formed  by  us  as  well  as  for  ug ;  but  the  wish 
which  indaces  us  to  attempt  to  fonn  it  is  formed  for 
us :  and  how  f  not,  in  general,  by  our  organization  or 
education,  hut  by  our  experience ;  experience  of  the 
painful  consequences  of  the  character  we  previously 
had :  or  by  some  strong  feeling  of  admiration  or  aspira- 
tion, accidentally  aroused.  But  to  think  that  we  have 
no  power  of  altering  our  characters,  and  to  think  that 
we  shall  not  use  our  power  unless  we  have  a  motive, 
are  very  diiferent  things,  and  have  a  very  different 
effect  upon  the  mind.  A  person  who  does  not  wish  to 
alter  his  character,  cannot  be  the  person  who  is  sup- 
posed  to  feel  discouraged  or  paralyzed  by  thinking  him- 
self unable  to  do  it.  The  depressing  effect  of  the 
fatalist  doctrine  can  only  be  felt  where  there  is  a  wish 
to  do  what  that  doctrine  represents  as  impossible.  It 
ifl  of  no  consequence  what  we  think  forms  our  charac- 
ter when  we  have  no  desire  of  our  own  about  forming 
it ;  but  it  is  of  great  consequence  that  we  should  not 
be  prevented  from  forming  such  a  desire  by  thinking 
the  attainment  impracticable,  and  that  if  we  have  the 
desire,  we  should  know  that  the  work  is  not  so  irrevo- 
cably  done  as  to  be  incapable  of  being  altered. 

And  indeed,  if  we  examine  closely,  we  shall  find  that 
this  feeling,  of  our  being  able  to  modify  our  own  cha- 
racter if  we  wishy  is  itself  the  feeling  of  morel  freedom 
which  we  are  conscious  of.  A  person  feels  morally 
free,  who  feels  that  his  habits  or  his  temptations  are  not 
his  masters,  but  he  theirs :  who  even  in  yielding  to  them 
knows  that  he  could  resist ;  that  were  he,  for  any  reason, 
desirous  of  altogether  throwing  them  off,  there  would 
not  be  required  for  that  purpose  a  stronger  desire  than 
he  knows  himself  to  be  capable  of  feeling.  It  is  of 
course  necessary,  to  render  our  consciousness  of  free- 
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dom  complete,  that  we  afaould  actually  have  made  our 
character  all  we  have  hithertu  wished  to  make  it ;  for 
if  we  have  wished,  and  not  attained,  we  have  not  power 
over  our  own  character,  we  are  not  free.  Or  at  least, 
we  must  feel  that  our  wish,  if  not  strong  enough  to 
alter  our  character,  is  strong  enough  to  conquer  our 
character  when  the  two  are  brought  into  couflict  in 
any  particular  case  of  conduct. 

The  application  of  so  improper  a  term  as  Neces- 
sity to  the  doctrine  of  cause  ai)d  effect  in  the  matter  of 
human  character,  seems  to  me  one  of  the  most  signal 
instances  in  philosophy  of  the  abuse  of  terms,  and  its 
practical  consequences  one  of  the  most  striking  exam- 
ples of  the  power  of  language  over  our  associations. 
The  subject  will  never  be  generally  understood,  until 
that  objectionable  term  is  dropped.  The  free-will 
doctrine,  by  keeping  in  view  preoisely  that  portion  of 
the  truth  which  the  word  Necessity  puts  out  of  sight, 
namely  the  power  of  the  mind  to  co-operate  in  the 
formation  of  its  own  character,  has  given  to  its  ad- 
herents a  practical  feeling  much  nearer  to  the  truth 
than  has  generally  (I  believe)  existed  in  the  minds  of 
ueoessarians.  The  latter  may  have  bad  a  stronger 
sense  of  the  importance  of  what  human  beings  can  do 
to  shape  the  characters  of  one  another;  but  the  free- 
will doctrine  has,  I  believe,  fostered,  especially  In  the 
younger  of  its  supporters,  a  much  stronger  spirit  of 
self-culture. 

§  4.  There  is  still  one  fact  which  requires  to  be 
noticed  (in  addition  to  the  existence  of  a  power  of 
self-formation)  before  the  doctrine  of  the  causation  of 
human  actions  can  be  freed  from  the  confusion  and 
misapprehensions  which  surround  it  in  many  minds. 
When  the  will  is  said  to  be  determined  by  motives,  a 
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motive  does  not  mean  always,  or  solely,  the  antid- 
pation  of  a  pleasure  or  of  a  pain.  I  shall  not  here 
inquire  whether  it  be  true  that,  in  the  commencemeut, 
all  our  voluntary  actions  arc  mere  means  consciously 
employed  to  obtain  some  pleasure,  or  avoid  some 
pain.  It  is  at  least  certain  that  we  gradually,  through 
the  influence  of  association,  come  to  desire  the  means 
without  thinking  of  the  end:  the  action  itself  becomes 
an  object  of  desire,  and  is  performed  without  refer- 
ence to  any  motive  beyond  itself.  Thus  far,  it  may 
still  be  objected,  that,  the  action  having  through  asso- 
ciation become  pleasurable,  we  are,  as  much  as 
before,  moved  to  act  by  the  anticipation  of  a  pleasure, 
namely  the  pleasure  of  the  action  itself.  But  grant- 
ing this,  the  matter  does  not  end  here.  As  we  pro- 
ceed in  the  formation  of  habits,  and  become  accus- 
tomed to  wiU  a.  particular  act  or  a  particular  coarse 
of  conduct  because  it  is  pleasurable,  we  at  last  con- 
tinue to  will  it  whether  it  is  pleasurable  or  not 
Although,  from  some  change  in  us  or  in  our  circum- 
stances, we  have  ceased  to  find  any  pleasure  in  the 
action,  or  to  anticipate  any  pleasure  as  the  conse- 
quence of  it,  we  still  continue  to  desire  the  action, 
and  consequently  to  do  it.  In  this  manner  it  is  that 
habits  of  hurtful  indulgence  continue  to  be  practised 
although  they  have  ceased  to  he  pleasurable ;  and  in 
this  manner  also  it  is  that  the  habit  of  willing  to  per- 
severe in  a  prescribed  course  does  not  desert  the 
moral  hero,  even  when  the  reward,  however  real, 
which  he  doubtless  receives  from  the  consciousness  of 
well-doing,  is  anything  but  an  equivalent  for  the 
sufferings  he  undergoes,  or  the  wishes  which  he  may 
have  to  renounce. 

A  habit  of  willing  is  commonly  called  a  purpose; 
and  among  the  causes   of  our  volitions,  and  of  the 
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actions  which  flow  from  them,  must  be  reckoned  not 
only  likings  and  aversions,  but  also  purposes.  It  is 
only  when  our  purposes  have  become  independent  of 
the  feelings  of  pain  or  pleasure  from  which  they  ori- 
ginally took  their  rise,  that  we  are  said  to  have  a  con- 
firmed character.  "  A  character,"  says  Novalis,  "  is 
a  completely  fashioned  will:"  and  the  will,  once  so 
fashioned,  may  be  steady  and  constant,  when  the  pas- 
sive susceptibilities  of  pleasure  and  pain  are  greatly 
weakened,  or  materially  changed. 

With  the  corrections  and  explanations  now  given, 
the  doctrine  of  the  causation  of  our  volitions  by  mo- 
tives, and  of  motives  by  the  desirable  objects  offered 
to  us,  combined  with  our  particular  susceptibilities  of 
desire,  may  be  considered,  I  hope,  as  sufficiently  - 
established ;  and  I  shall  henceforth  assume  its  truth 
without  any  further  discussion. 
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Chapteb  III. 
THAT  THERE  IS.  OR  WAY  BE.  A  SCIENCE  OF 

HUMAN  NATURE. 

§  1.  It  is  a  common  notioD,  or  at  least  it  is  implied 
In  many  common  modes  of  speech,  that  the  thoughts, 
feelings,  and  actions  of  sentient  beings  are  not  a  sub- 
ject of  science,  in  the  same  strict  sense  in  which  this 
is  true  of  the  objects  of  outward  Nature.  This  notion 
Seems  to  involve  some  confusion  of  ideas,  which  it  is 
necessary  to  begin  by  clearing  up. 

Any  facts  are  fitted,  in  themselves,  to  be  a  subject 
of  science,  which  follow  one  another  according  to 
constant  laws;  although  those  laws  may  not  have  been 
discovered,  nor  even  be  discoverable  by  our  existing 
resources.  Take,  for  instance,  the  most  familiar 
class  of  meteorological  phenomena,  those  of  rain  and 
sunshine.  Scientific  inquiry  has  not  yet  succeeded  in 
ascertaining  the  order  of  antecedence  and  consequence 
among  these  phenomena,  so  as  to  be  able,  at  least  in  onr 
regions  of  the  earth,  to  predict  them  with  certainty,  or 
even  with  any  high  degree  of  probability.  Yet  no  one 
doubts  that  the  phenomena  depend  upon  laws,  and  that 
these  must  be  derivative  laws  resulting  from  known  ulti- 
mate laws,  those  ofheat,  vaporization,  and  elastic  fluids. 
Nor  can  it  be  doubted  that  if  we  were  acquainted  with 
all  the  antecedent  circumstances,  we  could,  even  from 
those  more  general  laws,  predict  (saving  difficulties  of 
calculation)  the  state  of  the  weather  at  any  future 
time.  Meteorology,  therefore,  not  only  has  in  itself 
every  natural  requisite  for  being,  but  actually  is,  a 
science;  although,  from  the  difficulty  of  observing 
the  facts  upon  which  the  phenomena  depend  (a  diffi- 
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culty  iDherent  ia  the  peculiar  nature  of  those  pheno- 
mena) the  science  ig  stiU  very  imperfect;  and  were  it 
perfect,  might  probably  be  of  little  avail  in  practice, 
BiDce  the  data  requisite  for  applying  its  principles  to 
particular  ingtancea  would  rarely  be  procurable. 

A  case  may  be  conceived,  of  an  intermediate  cha' 
racter  between  the  perfection  of  science,  and  this  its 
extreme  imperfection.  It  may  happen  that  the  greater 
causes,  those  on  which  the  principal  part  of  a  pheno- 
menon depends,  are  within  the  reach  of  observation 
and  measurement ;  so  that  if  no  other  causes  inter- 
vened, a  complete  explanation  could  be  given  not  only 
of  the  phenomenon  in  general,  but  of  all  the  varia- 
tions and  modifications  which  it  admitted  of.  But 
inasmuch  as  other,  perhaps  many  other  causes,  sepa- 
rately insignificant  in  their  effects,  co-operate  or  con- 
flict in  many  or  in  all  cases  with  those  greater 
causes ;  the  effect,  accordingly,  presents  more  or  less 
of  aberration  from  what  would  be  produced  by  the 
greater  causes  alone.  Now,  if  these  minor  causes  are 
not  so  constantly  accessible,  or  not  accessible  at  all, 
to  accurate  observation;  the  principal  mass  of  the 
effect  may  still,  as  before,  be  accounted  for,  and  even 
predicted;  but  there  will  be  variations  and  modifica- 
tions which  we  are  not  competent  to  explain  tho- 
roughly, and  our  predictions  will  not  be  fulfilled  accu- 
rately, but  only  approximately. 

It  is  thus,  for  example,  with  the  theory  of  the 
tides.  No  one  doubts  thatTidology  (as  Mr.  Whewell 
proposes  to  call  it)  is  really  a  science.  As  much  of 
the  phenomena  as  depends  upon  the  attraction  of  the 
sun  and  moon  is  completely  understood,  and  may  in 
any,  even  unknown,  part  of  the  earth's  surface,  be 
foretold  with  certainty;  and  the  far  greater  part  of 
the  phenomena  depends  upon  those  causes,     fiut  cir- 
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cumstances  of  a  lucal  or  casual  nature,  such  as  the 
configuration  of  the  bottom  of  the  ocean,  the  degree 
of  confinement  from  shores,  the  direction  of  the  wind, 
&c.,  influence,  in  many  or  in  all  places,  the  height  and 
time  of  the  tide ;  and  a  portion  of  these  circumstances 
being  either  not  accurately  knowable,  not  precisely 
measurable,  or  at  least  not  capable  of  bang  certainly 
foreseen,  the  tide  in  known  places  commonly  varies 
from  the  calculated  result  of  general  principles  by  some 
difference  that  we  cannot  explain,  and  in  unknown 
ones  may  vary  from  it  by  a  difference  that  we  are  not 
able  to  foresee  or  conjecture.  Nevertheless,  not  only 
is  it  certain  that  these  variations  depend  upon  causes, 
and  follow  their  causes  by  laws  of  unerring  uniformity; 
not  only,  therefore,  is  tidology  a  science,  like  meteor- 
logy,  but  it  is,  what  meteorology  perhaps  will  never 
be,  a  science  lai^ely  available  in  practice.  Greneral 
laws  may  be  laid  down  respecting  the  tides>  predictions 
may  be  founded  upon  those  laws,  aad  the  result  will 
in  the  main,  though  often  not  with  complete  accuracy, 
correspond  to  the  predictions. 

And  this  is  what  is  or  ought  to  be  meant  by  those 
who  speak  of  sciences  which  are  not  exact  sciences. 
Astronomy  was  once  a  science,  without  being  an 
exact  science.  It  could  not  become  exact  tmtil  not 
only  the  general  course  of  the  planetary  motions,  but 
the  perturbations  also,  were  accounted  for,  and  referred 
to  their  causes.  It  has  now  become  an  exact  science, 
because  its  phenomena  have  been  brought  under  laws 
comprehending  the  whole  of  the  causes  by  which  the 
phenomena  are  influenced,  whether  in  a  great  or  only 
in  a  trifling  degree,  whether  in  all  or  only  in  some 
cases,  and  assigning  to  each  of  those  causes  the  share 
of  effect  which  really  belongs  to  it.  But  in  tidology 
the  only  laws  as  yet  accurately  ascertained^  are  those 
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of  tbe  causes  which  affect  the  phenomenon  in  all 
cases,  and  in  a  considerable  degree;  while  others 
which  affect  it  in  some  cases  only,  or,  if  in  all,  only 
in  a  slight  degree,  have  not  yet  been  sufficiently  ascer- 
tained and  studied  to  enable  us  to  lay  down  their 
laws;  still  less  to  deduce  the  completed  law  of  the 
phenomenon,  by  compounding  the  effects  of  the  greater 
with  those  of  the  minor  causes.  Tidology,  therefore, 
is  not  yet  an  exact  science;  not  from  any  inherent 
incapacity  of  being  so,  but  from  the  difficulty  of  ascer- 
taining with  complete  precision  the  real  derivative 
uniformities.  By  combining,  however,  the  exact  laws 
of  the  greater  causes,  and  of  such  of  the  minor  ones 
as  are  sufficiently  known,  with  such  empirical  laws 
or  such  approximate  generalizations  respecting  the 
miscellaneous  variations  as  can  he  obtained  by  spe- 
cific observation,  we  can  lay  down  general  proposi- 
tions  which  will  be  true  in  the  main,  and  upon  which, 
with  allowance  for  the  degree  of  their  probable  in- 
accuracy, we  may  safely  ground  our  expectations  and 
our  conduct. 

§  2.  The  science  of  human  nature  is  of  this  de- 
scription. It  falls  far  short  of  the  standard  of  exact- 
ness now  realized  in  Astronomy;  but  there  is  no 
reason  that  it  should  not  be  as  much  a  science  as 
Tidology  is,  or  as  Astronomy  was  when  its  calcula- 
tions had  only  mastered  the  main  phenomena,  but  not 
the  pertarbations. 

The  phenomena  with  which  this  science  is  con- 
versant being  the  thoughts,  feelings,  and  actions  of 
human  beings,  it  would  have  attained  the  ideal  per- 
fection of  a  science  if  it  enabled  us  to  foretel  how  an 
individual  would  think,  feel,  or  act,  throughout  life, 
■  with  tbe  same  certainty  with  which  astronomy  enables 
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US  to  predict  the  places  and  the  oixultations  of  the 
heaveoly  bodies.  It  needs  scarcely  be  stated  that 
nothing  approaching  to  this  can  be  done.  The 
actions  of  individuals  could  not  be  predicted  with 
scientific  accuracy,  were  it  only  because  we  cannot 
foresee  the  whole  of  the  circumstances  in  which  those 
individuals  will  be  placed.  But  further,  even  in  any 
given  combination  of  (present)  circumstances,  no 
assertion,  which  is  both  precise  and  universally  true, 
can  be  made  respecting  the  manner  in  which  human 
beings  will  think,  feel,  or  act.  This  is  not,  however, 
because  every  person's  modes  of  thinking,  feeUng,  and 
acting,  do  not  depend  upon  causes;  nor  can  we  doubt 
that  if,  in  the  case  of  any  individual,  our  data  could 
be  complete,  we  even  now  know  enough  of  the 
ultimate  laws  by  which  mental  phenomena  are  deter* 
mined  to  enable  us  to  predict  with  tolerable  certainty, 
if  not  with  perfect  precision,  what,  under  any  ^ven 
set  of  circumstances,  his  conduct  or  sentiments  would 
be.  But  the  impressions  and  actions  of  human  beings 
are  not  solely  the  result  of  their  present  circumstances, 
but  the  joint  result  of  those  circumstances  and  of 
the  characters  of  the  individuals:  and  the  agencies 
which  determine  human  character  are  so  numerous 
and  diversified  (nothing  which  has  happened  to  the 
person  throughout  life  being  without  its  portion  of 
influence),  that  in  the  a^regate  they  are  never  in  any 
two  cases  exactly  similar.  Hence,  even  if  our  science 
of  human  nature  were  theoretically  perfect,  that  is,  if 
we  could  calculate  any  character  as  we  can  calculate 
the  orbit  of  any  planet,  fnm  givm  data;  still  as  the 
data  are  never  all  given,  nor  ever  precisely  alike  In 
different  cases,  we  could  neither  make  infallible  pre- 
dictions, nor  lay  down  universal  propositions. 

Inasmuch,  however,  as   many  of   those  effects 
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which  it  is  of  most  importance  to  reader  amenable  to 
fanman  foresight  and  control,  are  determined,  like  the 
tides,  in  ui  incomparably  greater  degree  by  general 
causes,  than  by  all  partial  causes  taken  together; 
depending  in  the  main  on  those  circumstances  and 
those  qualities  which  are  common  to  all  mankind,  or 
common  at  least  to  large  bodies  of  them,  and  only  in 
a  small  degree  on  the  idiosyncracies  of  organization 
or  the  peculiar  history  of  individuals;  it  is  evidently 
pouible,  with  regard  to  all  such  effects,  to  make 
predictions  which  will  almost  always  be  verified^  and 
general  propositions  which  are  almost  always  true. 
And  whmever  it  is  sufficient  to  know  how  the  great 
majority  of  the  human  race,  or  of  some  nation  or  class 
of  persons,  will  think,  feel,  and  act,  these  propositions 
are  equivalent  to  universal  ones.  For  the  purposes 
of  political  and  social  science  this  is  sufficient.  As 
we  formerly  remarked*,  an  approximate  generaliza- 
tion is  practically,  in  social  inquiries,  equivalent  to  an 
exact  one;  that  which  is  only  probable  when  asserted 
of  human  beings  taken  individually,  being  certain 
when  affirmed  of  the  character  and  collective  conduct 
of  masses. 

It  is  no  disparagement,  therefore,  to  the  science 
of  Human  Nature,  that  those  of  its  general  proposi- 
tions which  descend  sufficiently  into  detail  to  serve 
as  a  foundation  for  predicting  phenomena  in  the  con- 
crete, are  for  the  most  part  only  approximately  true. 
But  in  order  to  give  a  genuinely  scientific  character  to 
the  study,  it  is  indispensable  that  these  approximate' 
generalizations,  which  in  theipselves  would  amount  only 
to  the  lowest  kind  of  empirical  laws,  should  be  con- 
nected deductively  with  the  laws  of  nature  from  which  "^ 


*  Supra,  p.  162. 
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they  result;  should  be  resolved  into  the  properties  of 
the  causes  on  which  the  pheDomena  depend.  In  other 
words,  the  science  of  Human  Nature  may  be  said  to 
exist,  in  proportion  as  those  approximate  truths,  whidi 
compose  a  practical  knowledge  of  mankind,  can  be 
exhibited  as  corollaries  from  the  universal  laws  of 
human  nature  on  which  they  rest;  whereby  the  proper 
limits  of  those  approximate  truths  would  be  shown, 
and  we  should  be  enabled  to  deduce  others  for  any 
new  state  of  circumstances,  in  anticipation  of  speofic 
experience. 

The  proposition  now  stated  is  the  text  on  wfaicfa 
the  two  succeeding  chapters  will  iumish  the  commeot. 
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§  1.  What  the  Mind  is,  as  well  as  what  Matter  is, 
or  any  other  question  respecting  Things  in  themselves, 
as  distinguished  from  their  sensible  manifestations,  it 
would  be  foreign  to  the  purposes  of  this  Treatise  to 
consider.  Here,  as  throughout  our  inquiry,  we  shall 
keep  clear  of  all  speculations  respecting  the  Mind's  own 
nature,  and  shall  understand  by  the  Laws  of  Mind, 
those  of  mental  Phenomena ;  of  the  various  feehngs 
or  states  of  consciousness  of  sentient  beings.  These, 
according  to  the  classification  we  have  uniformly  fol- 
lowed, consist  of  Thoughts,  Emotions,  Volitions,  and 
Sensations :  the  last  being  as  truly  States  of  Mind  as 
the  three  former.  It  is  usual  indeed  to  speak  of 
Sensations  as  states  of  body,  not  of  mind.  But  this  is 
the  common  confusion  of  giving  one  and  the  same 
name  to  a  phenomenon  and  to  the  proximate  cause  or 
conditions  of  the  phenomenon.  The  immediate  ante- 
cedent of  a  Sensation  is  a  state  of  Body,  but  the  sen- 
sation itself  is  a  state  of  Mind.  If  the  word  Mind 
means  anything,  it  means  that  which  feela.  If  we 
allow  ourselves  to  use  language  implying  that  the 
Body  feels,  there  is  no  reason  against  being  consistent 
in  that  language,  and  saying  that  the  Body  also 
thinks. 

The  phenomena  of  Mind,  then,  are  the  varioHS 
feelings  of  our  nature,  both  those  called  physical,  and 
those  peculiarly  designated  as  Mental :  and  by  the 
Laws  of  Mind,  I  mean  the  laws  according  to  which 
those  feelings  generate  one  another. 
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§  2.  All  states  of  mind  are  immediately  caused 
either  by  other  states  of  mind,  or  by  states  of  body. 
"WheD  a  statte  of  mind  is  produced  by  a  state  of  miad, 
I  call  the  law  concenied  in  the  case,  a  law  of  Mind. 
When  a  state  of  mind  is  produced  directly  by  a  state 
of  body,  the  law  is  a  law  of  Body,  and  belongs  to  phy- 
Hcal  science. 

With  regard  to  those  states  of  mind  whidi  are 
called  Sensations,  all  are  agreed  that  these  have  f« 
their  immediate  antecedents,  states  of  body.  Emy 
sensation  has  for  its  proximate  cause  some  affectioo  of 
the  portion  of  our  frame  caUed  the  nervous  system ; 
whether  this  affection  originate  in  the  action  of  some 
external  object,  or  in  some  pathological  condition  of  the 
nervous  organization  itself.  The  laws  of  this  pcMticm 
of  our  nature — the  varieties  of  our  sensations,  and  tbf 
physical  conditions  on  which  they  proximately  dqiend 
—manifestly  fall  under  the  province  of  Physiolo^. 

Whether  any  other  portion  of  our  mental  Htatesue 
similarly  dependent  on  physical  conditions,  is  one  d 
those  scientific  questions  respecting  human  natore 
which  are  still  in  abeyance.  It  is  yet  undecided  whe- 
ther our  thoughts,  emotions,  and  voUtions  are  gene' 
rated  through  the  intervention  of  material  mechantBia; 
whether  we  have  organs  of  thought  and  of  emotion,  in 
the  same  sense  in  which  we  have  organs  of  sensation. 
Many  eminent  physiologists  hold  the  aflinnative. 
These  contend,  that  a  thought  (for  example)  is  as 
much  the  result  of  nervous  agency,  as  a  sensation: 
that  some  particular  state  of  our  nervous  system,  in 
particular  of  that  central  portion  of  it  called  the  biaio, 
invariably  precedes,  and  is  presupposed  by,  every  state 
of  our  consciousness.  According  to  this  theory,  one 
state  of  mind  is  never  really  produced  by  another :  aD 
are  produced  by  states  of  body.    When  one  thoa^t 

DD.- zed  by  Google 


LAWS  OP  MIND.  499 

seems  to  call  up  another  by  association,  it  is  not  really 
a  thoaght  wliich  recals  a  thought;  the  association  did 
not  exist  between  the  two  thoughts,  but  between  the 
two  states  of  the  brain  or  nerves  wliich  preceded  the 
thoughts ;  one  of  those  states  recals  the  other,  each 
being  attended,  in  its  passage,  by  the  particular  mental 
state  which  is  consequent  upon  it.  On  this  theory, 
the  uniformities  of  succession  among  states  of  mind 
would  be  mere  derivative  uniformities,  resulting  from 
the  laws  of  succession  of  the  bodily  states  which  cause 
them.  There  would  be  no  original  mental  laws,  no 
Laws  of  Mind  in  the  sense  in  which  I  use  the  term,  at 
all ;  but  Mental  Science  would  be  a  mere  branch, 
though  the  highest  and  most  recondite  branch,  of  the 
Science  of  Physiology.  This  is  what  M.  Comte  must  . 
be  understood  to  mean,  when  he  claims  the  scientific 
cognizance  of  moral  and  intellectual  phenomena  exclu- 
sively for  physiologists ;  and  not  only  denies  to  Psycho- 
logy, or  Mental  Philosophy  properly  so  called,  the 
character  of  a  science,  but  places  it,  in  the  chimerical 
nature  of  its  objects  and  pretensions,  almost  on  a  par 
with  Astrology. 

But,  after  all  has  been  said  which  can  he  said,  it 
remains  incontestable  by  M.  Comte  and  by  all  others, 
that  there  do  exist  uniformities  of  succession  among 
states  of  mind,  EUid  that  these  can  be  ascertained  by  ob- 
servation and  experiment.  Moreover,  even  if  it  were 
rendered  far  more  certain  than  I  believe  it  as  yet  to 
be,  that  every  mental  state  has  a  nervous  state  for  its 
immediate  antecedent  and  proximate  cause ;  yet  every 
one  must  admit  that  we  are  wholly  ignorant  of  the 
characteristics  of  these  nervous  states ;  we  know  not, 
nor  can  hope  to  know,  in  what  respect  one  of  them 
differs  from  another;  and  our  only  mode  of  studying 
their  successions  or  coexistences  must  be  by  olraerving 
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the  successions  and  coexistences  of  the  mental  states 
of  which  they  are  supposed  to  be  the  generatore  or 
causes.  The  successions,  therefore,  which  obtain 
among  mental  phenomena,  do  not  admit  of  being 
deduced  from  the  physiological  laws  of  our  nervons 
organization;  and  all  real  knowledge  of  them  must 
continue,  for  a  long  Ume  at  least  if  not  for  ever,  to  be. 
sought  in  the  direct  study,  by  observation  and  experi- 
ment, of  the  mental  successions  themselves.  Since 
therefore  the  order  of  our  mental  phenomena  must  be 
studied  in  those  phenomena,  and  not  inferred  from  the 
laws  of  any  phenomena  more  general,  there  is  a  dis-' 
tinct  and  separate  Science  of  Mind.  The  relations, 
indeed,  of  that  science  to  the  Science  of  Physiology 
must  never  be  overlooked  or  undervalued.  It  must  by 
no  means  be  forgotten  that  the  laws  of  mind  may  be 
derivative  laws  resulting  from  laws  of  animal  life,  and 
that  their  truth  therefore  may  ultimately  depend  upon 
physical  conditions ;  and  the  influence  of  physiological 
states  or  physiological  changes  in  altering  or  counter- 
acting the  mental  successions,  is  one  of  the  most 
important  departments  of  psychological  study. 

§  3.  The  subject,  then,  of  Psychology,  is  the  uni- 
formities of  succession,  the  laws,  whether  ultimate  or 
derivative,  according  to  which  one  mental  state  suc- 
ceeds another ;  is  caused  by,  or  at  the  least,  is  caused 
to  follow,  another.  Of  these  laws,  some  are  general, 
others  more  special.  The  following  are  examples  of 
the  most  general  laws. 

First:  Whenever  any  state  of  consciousness  has 
once  been  excited  in  us,  no  matter  by  what  cause ;  an 
inferior  degree  of  the  same  state  of  consciousness,  a 
state  of  consciousness  resembling  the  former  but 
inferior  in  intensity,  is  capable  of  being  reproduced  in 
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UB,  without  the  presence  of  any  such  cause  as  excited  it 
at  first.  Thus,  if  we  have  once  seen  or  touched  an 
object,  we  can  afterwards  think  of  the  object  although 
it  be  absent  from  our  sight  or  from  our  touch.  If  we 
have  been  joyful  or  grieved  at  some  event,  we  can  think 
of,  or  remember,  our  past  joy  or  grief,  although  no 
new  event  of  a  happy  or  a  painful  nature  has  taken 
piece.  When  a  poet  has  put  together  a  mental  picture 
of  an  imaginary  object,  a  Castle  of  Indolence,  a  Una, 
or  a  Juhet,  he  can  afterwards  think  of  the  ideal  object 
he  has  created,  without  any  fresh  act  of  intellectual 
combination.  This  law  is  expressed  by  saying,  in  the 
language  of  Hume,  that  every  mental  impression  has 
its  idea. 

Secondly:  These  Ideas,  or  secondary  mental  states, 
are  excited  by  our  impressions,  or  by  other  ideas, 
according  to  certain  laws  which  are  called  Laws  of 
Association.  Of  these  laws  the  first  is,  that  similar  -. 
ideas  tend  to  excite  one  another.  The  second  is,  that 
when  two  impressions  have  been  frequently  experienced 
(or  even  thought  of)  either  simultaneously  or  in  imme- 
diate succession,  then  whenever  either  of  these  impres- 
sions or  the  idea  of  it  recurs,  it  tends  to  excite  the 
idea  of  the  other.  The  third  law  is,  that  greater  inten- 
sity in  either  or  both  of  tlie  impressions,  is  equivalent, 
in  rendering  them  excitable  by  one  another,  to  a 
greater  frequency  of  conjunction.  These  are  the  laws 
of  Ideas:  upon  which  I  shall  not  enlarge  in  this  place, 
but  refer  the  reader  to  works  professedly  psychological, 
in  particular  to  Mr.  Mill's  Analysis  of  the  Pheno- 
mena of  the  Human  Mind,  where  the  principal  laws 
of  association,  both  in  themselves  and  in  many  of  their 
applications,  are  copiously  exemplified,  and  with  a 
masterly  hand. 

These  simple  or  elementary  Laws  of  Mind  have 


)  by  Google 


602  LOGIC   OF   THB    HOBAL  SCIENCES. 

long  beeo  ascertained  by  the  ordinary  methods  of  expe- 
rimental inquiry ;  nor  could  they  have  been  ascertained 
in  any  other  manner.  But  a  certain  number  of 
elementary  laws  having  thus  been  obtained,  it  ia  a  fair 
subject  of  scientific  inquiry  how  &r  those  laws  can  be 
made  to  go  in  explaining  the  actual  phenomena.  It  is 
obvious  that  complex  laws  of  thought  and  feeling  not 
only  may,  but  must,  be  generated  from  these  simple 
laws.  And  it  ia  to  be  remarked,  that  the  case  is  not 
always  one  of  Composition  of  Causes  :  the  effect  of  con- 
curring causes  is  not  always  precisely  the  sum  of  the 
effects  of  those  causes  when  separate,  nor  even  always 
an  effect  of  the  same  kind  with  them.  Reverting  to 
the  distinction  which  occupies  so  prominent  a  place  in 
the  theory  of  induction  ;  the  laws  of  the  phenomena  of 
mind  are  sometimes  analogous  to  mechanical,  but 
sometimes  also  to  chemical  laws.  When  many  im- 
pressions or  ideas  are  operating  in  the  mind  together, 
there  sometimes  takes  plaoe  a  process,  of  a  similar  kind 
to  chemical  combination.  When  ImpreasionB  have 
been  so  often  experienced  in  conjunction,  that  each  of 
them  calls  up  readily  and  instantaneously  the  ideas  of 
the  whole  group,  those  ideas  sometimes  melt  and 
coalesce  into  one  another,  and  appear  not  several  ideas 
but  one ;  in  the  same  manner  as  when  the  seven  pris- 
matic colours  are  presented  to  the  eye  in  rapid  succes- 
sioD,  the  sensation  produced  is  that  of  white.  But  as 
in  Ibis  last  case  it  is  correct  to  say  that  the  sevm 
colours  when  they  rapidly  follow  one  another  generate 
white,  but  not  that  they  ^tually  are  white ;  so  it 
appears  to  me  that  the  Complex  Idea,  formed  by  the 
blending  together  of  several  simpler  ones,  should, 
when  it  really  appears  simple,  (that  is,  when  the  sepa- 
rate elements  are  not  consciously  distinguishable  in  it,) 
be  said  to  result  from,  or  be  generated  bg,  the  simple 
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ideas,  not  to  consist  of  them.  Our  idea  of  an  orange 
reaUy  constate  of  the  simple  ideas  of  a  certain  colour,  a 
certain  form,  a  certain  taste  and  smell,  &c,,  because  we 
can  by  interrogating  our  consciousness,  perceive  eUI 
these  elements  in  the  idea.  But  we  cannot  perceive, 
in  so  apparently  simple  a  feeling  as  our  perception  of 
the  shape  of  an  object  by  the  eye,  all  that  multitude  of 
ideas  derived  from  other  senses,  without  which  it  is 
well  ascertained  that  no  such  visual  perception  would 
ever  have  had  existence;  nor,  in  our  idea  of  Extension, 
can  we  discover  those  elem^itary  ideas  of  resist- 
ance, derived  from  our  muscular  frame,  in  which  Dr. 
Brown  has  rendered  it  highly  probable  that  the  idea 
originates.  These  therefore  are  cases  of  mental  che- 
mistry :  in  which  it  is  proper  to  say  that  the  simple 
ideas  generate,  rather  than  that  they  compose,  the 
complex  ones. 

With  respect  to  all  the  other  constituents  of  the 
mind,  its  beliefs,  its  abstruser  conceptions,  its  senti- 
ments, emotions,  Euid  volitions;  there  are  some  (among 
whom  are  Hartley,  and  the  author  of  the  Amdysis) 
who  think  that  tl^e  whole  of  these  are  generated  from 
simple  ideas  of  sensation,  by  a  chemistry  similar  to 
that  which  we  have  just  exemplified.  I  am  unable 
to  satisfy  myself  that  this  conclusion  is,  in  the 
present  state  of  our  knowledge,  fully  made  out. 
In  many  cases  I  cannot  even  perceive,  that  the  line 
of  argument  adopted  has  much  tendency  to  esta- 
blish it.  The  philosophers  to  whom  I  have  referred 
have,  indeed,  conclusively  shown  that  there  is  such  a 
thing  as  mental  chemistry;  that  the  hetet-ogeneous 
nature  of  a  feeling,  A,  considered  in  relation  to  B  and 
C,  is  no  conclusive  ailment  gainst  its  being  gene- 
rated from  B  and  C.  Having  proved  this,  they  pro- 
ceed to  ehow,  that  where  A  is  found,  B  and  C  were, 
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or  may  have  been,  present,  and  why  therefore,  they 
say,  should  not  A  have  been  generated  from  B  and  C? 
But  even  if  this  evidence  were  carried  to  the  highest 
degree  of  completeness  which  it  admits  of;  if  it  were 
shown  that  certain  groups  of  associated  ideas  not  only 
might  have  been,  but  actually  were,  present  whenever 
the  more  recondite  mental  feeling  was  experienced; 
this  would  amount  only  to  the  Method  of  Agreement, 
and  could  not  prove  causation  until  confirmed  by  the 
more  conclusive  evidence  of  the  Method  of  Difference. 
If  the  question  be  whether  Belief  is  a  mere  case  of 
close  association  of  ideas,  it  would  be  necessary  to 
examine  experimentally  if  it  be  true  that  any  ideas 
whatever,  provided  they  are  associated  together  with 
the  required  degree  of  closeness,  are  sufficient  to  give 
rise  to  belief.  If  the  inquiry  be  into  the  origin  of 
moral  feelings,'  the  feelings  for  example  of  moral 
reprobation,  the  first  step  must  he  to  compare  all  the 
varieties  of  actions  or  states  of  mind  which  are  ever 
morally  disapproved,  and  see  whether  in  ail  these 
cases  it  can  be  shown  that  the  action  or  state  of  mind 
had  become  connected  by  association,  in  the  disap- 
proving mind,  with  some  particular  class  of  hateful  or 
disgusting  ideas;  and  the  method  employed  is.  thus 
far,  that  of  Agreement.  But  this  is  not  enough. 
Supposing  this  proved,  we  must  try  further  by  the 
Method  of  Difference,  whether  this  particular  kind 
of  hateful  or  disgusting  ideas,  when  it  becomes  asso- 
ciated with  an  action  previously  indifferent,  will  render 
that  action  a  subject  of  moral  disapproval.  If  this 
question  can  be  answered  in  the  affirmative,  it  is 
shown  to  be  a  law  of  the  human  mind,  that  an  associa- 
tion of  that  particular  description  is  the  generating 
cause  of  moral  reprobation.  But  these  experiments 
have   either   never  been   tried,  or  never  with    the 
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d^ree  of  precision  indispensable  for  conclusiveness; 
and,  considering  the  difficulty  of  accurate  experimen- 
tation upon  the  human  mind,  it  will  probably  be  long 
before  they  are  so. 

It  is  further  to  be  remembered,  that  even  if  all 
which  this  theory  of  mental  phenomena  contends  for 
could  be  proved,  we  should  not  be  the  more  enabled 
to  resolve  the  laws  of  the  more  complex  feelings  into 
those  of  the  simpler  ones.  The  generation  of  one 
class  of  mental  phenomena  from  another,  whenever  it 
can  be  made  out,  is  a  highly  interesting  fact  in 
pBychological  chemistry;  but  it  no  more  supersedes 
the  necessity  of  an  experimental  study  of  the  generated 
phenomenon,  than  a  .knowledge  of  the  properties  of 
oxygen  and  sulphur  enables  us  to  deduce  those  of 
sulphuric  acid  without  specific  observation  and  expe- 
riment. Whatever,  therefore,  may  be  the  final  issue 
of  the  attempt  to  account  for  the  origin  of  our  judg- 
ments, our  desires,  or  our  volitions,  from  simpler 
mental  phenomena,  it  is  not  the  less  imperative  to 
ascertain  the  sequences  of  the  complex  phenomena 
themselves,  by  special  study  im  conformity  to  the 
canons  of  Induction.  Thus,  in  respect  of  Belief,  the 
psychologist  will  always  have  to  inquire,  what  beliefe 
we  have  intuitively,  and  according  to  what  laws  one 
belief  produces  another;  what  are  the  laws  in  virtue 
of  which  one  thing  is  recognised  by  the  mind,  either 
rightly  or  erroneously,  as  evidence  of  another  thing. 
In  regard  to  Desire,  he  will  examine  what  objects  we 
desire  naturally,  and  by  what  causes  we  are  made  to 
desire  things  originally  indifferent  or  even  disagree- 
able to  us ;  and  so  forth.  It  may  be  remarked,  that 
the  general  laws  of  association  prevail  amotig  these 
more  intricate  states  of  mind,  in  the  same  manner  as 
among  the  simpler  ones.    A  desire,  an  emotion,  an 

DC,  zecbvGoOgIC 


506  LOGIC  OF  THE  MORAL  SCIENCES. 

idea  of  the  higher  order  of  abstraction,  even  our  jad^ 
ments  and  volitions  'when  they  have  become  habitual, 
are  called  up  by  association,  according  to  precisely 
the  same  laws  as  our  simple  ideas.  . 

$  4,  In  the  course  of  these  inquiries  it  will  be 
natural  and  necessary  to  examine,  how  far  the  produc- 
tion of  one  state  of  mind  by  another  is  influenced  by 
any  assignable  state  of  body.  The  commonest  obser- 
vation shows  that  different  minds  are  susceptible  in 
,  very  di^rent  degrees,  to  the  action  of  the  same 
-  psychological  causes.  The  idea,  for  example,  of  a 
given  de&irable  object,  will  excite  in  different  minds 
very  different  degrees  of  intensity  of  desire.  The 
same  subject  of  meditation,  presented  to  different 
minds,  will  excite  in  them  very  unequal  degrees  of 
intellectual  action.  These  differences  of  mental  sus- 
ceptibility  in  different  individuals  may  he,fiTBt,  original 
and  ultimate  facts,  or,  secondly,  they  may  be  otHi- 
sequences  of  the  previous  mental  history  of  those 
individuals,  or,  thirdly  and  lastly,  they  may  depend 
upon  varieties  of  physical  organization.  That  the 
previous  mental  history  of  the  individuals  must  have 
some  share  in  producing  or  in  modifying  the  whole 
of  their  present  mental  character^  is  an  inevitable  c(hi- 
sequence  of  the  laws  of  mind;  but  that  differences  of 
bodily  structure  also  co-operate,  is  the  assertion  not 
only  of  phrenologists,  but,  to  a  greater  or  less  extent, 
of  all  physiologists  who  lay  any  stresB  upon  the  mag> 
nitude  of  the  hemispheres  of  the  brain,  indicated  by 
the  facial  angle,  as  a  measure  of  natural  intelligence, 
or  upon  temperament  as  a  source  of  moral  and  emo* 
tional  peculiarities. 

What  portion  of  these  assertions  the  physiological 
school  of   psychologists,  whether   phrenologists    or 
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otherwue,  have  either  succeeded  in  establishing,  or 
shown  ground  for  ■apposing  it  possible  to  establish 
hereafter,  I  would  not  undertake  to  say.  Nor  do  I 
believe  that  the  inquiry  will  be  brought  to  a  satis&c- 
tory  issue,  while  it  is  abandoned,  as  unfortunately  it 
has  hitherto  been,  to  physiologists  who  have  no  ade- 
quate knowledge  of  mental  laws,  or  psychologifits  who 
hare  no  sufficient  acquaintance  with  physiology. 

It  is  certain  that  the  natural  diiferences  which 
really  exist  in  the  mental  predispositions  or  suscepti-  . 
bilities  of  different  persons,  are  often  not  unconnected 
with  diversities  in  their  organic  constitution.  But  it 
does  not  therefore  follow  that  these  organic  differences 
must  in  all  cases  influence  the  mental  phenomena  - 
directly  and  immediately.  They  may  often  affect  them 
through  the  medium  of  their  psychological  causes. 
For  example,  the  idea  of  some  particuhur  pleasure  may 
excite  in  different  persons,  even  independently  of 
habit  or  education,  very  different  streugths  of  desire. 
and  this  may  be  the  effect  of  their  different  degrees  or 
kinds  of  nervous  susceptibility;  but  these  organic 
differences,  we  must  remember,  will  render  the  plea- 
surable sensation  itself  more  intense  in  one  of  these 
persons  than  in  the  other ;  so  that  the  idea  of  the 
pleasure  will  also  be  an  intenser  feeling,  and  will,  by 
the  operation  of  mere  mental  laws,  excite  an  intenser 
desire,  without  its  being  necessary  to  suppose  that 
the  desire  itself  is  directly  influenced  by  the  physical 
peculiarity.  As  in  this,  so  in  many  cases,  such  dif- 
ferences in  the  kind  or  in  the  intensity  of  the  physical 
sensations  as  must  necessarily  result  from  differences 
of  bodUy  organization,  will  of  themselves  account  for 
many  differences  not  only  in  the  degree,  but  even  in  the 
kind,  of  the  other  mental  phenomena.  So  true  is  this, 
that  even  different  qualitita  of  mind,  different  types  of 
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mental  character,  will  naturally  be  produced  by  mere 
differences  of  intensity  in  the  sensations  generally. 
This  truth  is  so  well  exemplified,  and  in  so  short  a 
compass,  in  a  very  able  essay  on  Dr.  Priestley,  men- 
tioned in  a  former  chapter,  that  I  think  it  right  to 
quote  the  passage: — ■ 

"The  sensations  which  form  the  elements  of  all 
knowledge  are  received  either  simultaneously  or  suc- 
cessively; when  several  are  received  simultaneously, 
as  the  smell,  the  taste,  the  colour,  the  form.  Sic,  oS  a 
fruit,  their  association  together  constitutes  our  idea  6f 
an  object;  when  received  successively,  their  associa- 
tion makes  up  the  idea  of  an  event.  Anything,  then, 
which  favours  the  associations  of  synchronous  ideas, 
will  tend  to  produce  a  knowledge  of  objects,  a  per- 
ception of  qualities;  while  anything  which  favours 
association  in  the  successive  order,  will  tend  to  .pro- 
duce a  knowledge  of  events,  of  the  order  of  occur- 
rences, and  of  the  connexion  of  cause  and  effect :  in 
other  words,  in  the  one  case  a  perceptive  mind,  with 
a  discriminative  feeling  of  the  pleasurable  and  painful 
properties  of  things,  a  sense  of  the  grand  and  the 
beautiful,  will  he  the  result:  in  the  other,  a  mind 
attentive  to  the  movements  and  phenomena,  a  ratioci- 
native  and  philosophic  intellect.  Now  it  is  an  ac- 
knowledged principle,  that  all  sensations  experienced 
during  the  presence  of  any  vivid  impression,  become 
strongly  associated  with  it,  and  with  each  other;  and 
does  it  not  follow,  that  the  synchrouous  feelings  of  a 
sensitive  constitution,  {i.e.  the  one  which  has  vivid 
impressions),  will  be  more  intimately  blended  than  in 
a  differently  formed  mind?  If  this  suggestion  has 
any  foundation  in  truth,  it  leads  to  an  inference  not 
unimportant;  that  where  nature  has  endowed  an  in- 
dividual with  great  original  susceptibility,   he  will 
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probably  be  distinguished  by  fondness  for  natural 
history,  a  relish  for  the  beautiful  and  great,  and  moral 
enthusiasm ;  where  there  is  but  a  mediocrity  of  sensi- 
bility, a.  love  of  science,  of  abstract  truth,  with  a 
deficiency  of  taste  and  of  fervour,  is  likely  to  be  the- 
reault." 

We  see  from  this  example,  that  when  the  general 
laws  of  mind  are  more  accurately  known,  and  above 
all,  more  skilfully  applied  to  the  'detailed  explanation 
of  mental  peculiarities,  they  will  account  for  many 
more  of  those  peculiarities  than  is  ordinarily  sup- 
posed. I  by  DO  means  seek  to  imply  from  this  that 
they  will  account  for  all;  but  that  which  remains  to- 
be  otherwise  accounted  for  is  merely  a  residual  phe- 
nomenon; and  the  amount  of  the  residue  can  only 
be  determined  by  persons  already  familiar  with  the 
explanation  of  phenomena  by  psychological  laws. 

On  the  other  hand,  it  is  equally  clear  that  when 
physiologists,  taking  into  account  the  whole  animal 
creation,  attempt,  by  a  judicious  application  of  the 
Method  of  Concomitant  Variations,  grounded  chiefly 
on  extreme  cases,  to  establish  a  connexion  between 
the  strength  of  different  mental  propensities  or  capa- 
cities and  the  proportional  or  absolute  magnitudes  of 
different  regions  of  the  brain;  the  evidences  which  are 
or  may  be  produced  in  support  of  this  pretension, 
ought  to  be  taken  into  serious  consideration  by 
psychologists.  Nor  will  this  part  of  the  science  of 
mind  be  ever  cleared  up,  until  those  evidences  shall 
be  not  only  sifted  and  analyzed,  but  when  necessary, 
added  to  and  completed,  by  persons  sufficiently  versed 
in  psychological  laws  to  be  capable  of  discriminating 
how  much  of  each  phenomenon  such  laws  will  suffice 
to  explain. 

Even  admitting  the  influence  of  cerebral  confor- 
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mation  to  be  as  great  as  is  contended  for,  it  would 
■till  be  a  question  how  far  the  cerebral  development 
determioed  the  propensity  itself,  and  how  &r  it  only 
acted  by  modifying  the  nature  and  degree  of  the  *ei>- 
satdons  on  which  the  propensity  may  be  psychok^i- 
cally  dependent.  And  it  is  certain  that,  in  human 
beings  at  least,  differences  in  education  and  in  out- 
ward circumstances,  together  with  physical  differences 
in  the  sensations  produced  in  different  individoals  by 
the  same  external  or  internal  cause,  are  capable  of 
accounting  for  a  far  greater  portion  of  character  than 
is  supposed  even  by  the  most  moderate  phrenologists. 
There  are,  however,  many  mental  &cts  which  do  not 
seem  to  admit  of  this  mode  of  explanation.  Sach,  to 
take  the  strongest  case,  are  the  various  instincts  of 
animals,  the  portion  of  human  nature  which  corre- 
sponds to  those  instincts.  No  mode  has  been  sug- 
gested, even  by  way  of  hypothesis,  in  which  these 
can  receive  any  satisfactory,  or  even  plausible,  expla- 
nation from  psychological  causes  alone;  and  they 
may  probably  be  found  to  have  as  positive,  and  even 
perhaps  as  direct  and  immediate,  a  connexion  with 
physical  conditions  of  the  brain  and  nerves,  as  any  of 
our  mere  sensations  have. 

How  much  further  this  remark  might  be  extended, 
I  do  not  pretend  to  determine.  My  object  is  not  to 
establish  the  doctrines,  but  to  discriminate  the  true 
Method,  of  mental  science ;  and  this,  so  far  as  regards 
the  establishment  of  the  general  and  elementary  laws, 
may  be  considered  to  be  sufficiently  accomplished. 
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TION OF  CHARACTEK. 

^  I.  The  Laws  of  Mind,  as  characterized  in  the 
preceding  chapter,  conetitute  the  universal  or  abstract 
portion  of  the  philosophy  of  human  nature ;  and  all 
the  various  truths  of  common  experience,  constituting 
a  practical  knowledge  of  mankind,  must,  to  the  extent 
to  which  they  are  truths,  be  results  or  consequences 
of  these.  Such  familiar  maxims,  when  collected 
d  posteriori  from  observation  of  life,  occupy  among 
the  truths  of  the  science  the  place  of  what,  in  our 
analysis  of  Induction,  have  bo  often  been  spoken  of 
under  the  title  of  Empirical  Laws. 

An  Empirical  Law  (it  will  be  remembered)  is  an 
uniformity,  whether  of  succession  or  of  coexistence, 
which  holds  true  in  all  instances  within  our  limits  of 
observation,  but  is  not  of  a  nature  to  afford  any  as8ur> 
ance  that  it  would  hold  beyond  those  limits ;  either 
because  the  consequent  is  not  really  the  effect  of  the 
antecedent,  but  forms  part  along  with  it  of  a  chain  of 
effects,  flowing  from  prior  causes  not  yet  ascertained ; 
or  because  there  is  ground  to  believe  that  the  sequence 
(though  a  case  of  causation)  is  resolvable  into  simpler 
sequences,  and,  depending  therefore  upon  a  concur- 
rence of  several  natural  agencies,  is  exposed  to  an 
unknown  multitude  of  possibilities  of  counteraction. 
In  other  words,  an  empirical  law  is  a  generalization, 
of  which,  not  content  with  finding  it  true,  we  are 
obligedfo  ask,  why  is  it  true?  knowing  that  its  truth 
is  not  absolute,  but  depends  upou  some  more  general 
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conditions,  and  that  it  can  only  be  relied  on  in  so  far 
as  there  is  ground  of  assurance  that  those  conditions 
are  realized. 

Nowi  the  observations  concemiog  human  affairs 
collected  from  common  experience,  are  precisely  of 
this  nature.  Even  if  they  were  universally  and  eicactly 
true  within  the  bounds  of  experience,  which  they  never 
are,  still  they  are  not  the  ultimate  laws  of  human 
action ;  they  are  not  the  principles  of  human  nature, 
but  results  of  those  principles  under  the  circum- 
stances in  which  mankind  have  happened  to  be  placed. 
When  the  Psalmist  "  said  in  his  wrath  that  all  men  are 
liars,"  he  enunciated  what  in  some  ages  and  countries 
is  borne  out  by  ample  experience ;  but  it  is  not  a  law 
of  man's  nature  to  lie ;  though  it  is  one  of  the  conse- 
quences of  the  laws  of  bis  nature,  that  the  habit  of  lying 
is  nearly  universal  when  certain  external  circumstances 
exist  universally,  especially  circumstances  productive 
of  habitual  distrust  and  fear.  When  the  character  of 
the  old  is  asserted  to  be  cautious,  and  of  the  young 
impetuous,  this,  again,  is  but  an  empirical  law  ;  for  It 
is  not  because  of  their  youth  that  the  young  are  impe- 
tuous, nor  because  of  their  age  that  the  old  are  cau- 
tious. It  is  because  the  old,  during  their  many  years 
of  life,  have  generally  had  much  experience  of  its 
various  evils,  and  having  suffered  or  seen  others  su^r 
much  from  incautious  exposure  to  them,  have  acquired 
associations  favourable  to  circumspection  :  while  the 
young,  as  well  from  the  absence  of  similar  experience 
as  from  the  greater  strength  of  the  inclinations  which 
tempt  them  into  danger,  expose  themselves  to  it  more 
readily.  Here,  then,  is  the  explanation  of  the  empiri- 
cal law;  here  are  the  conditions  which  ultimately 
determine  whether  the  law  holds  good  or  not.  If  an 
old  man  has  not  been  oftener  than  most  young  men  in 
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contact  with  danger  and  difficulty,  he  will  be  equally 
incautious :  if  a  youth  has  not  etronger  passions  than 
an  old  man,  he  probably  will  be  as  little  enterprising. 
The  empirical  law  derives  whatever  truth  it  has,  from 
the  causal  laws  of  which  it  is  a  consequence.  If  we 
know  those  laws,  we  know  what  are  the  limits  to  the 
derivative  law :  while,  if  we  have  not  yet  accounted  for 
the  empirical  law — if  it  rests  only  upon  observation — 
there  is  no  safety  in  applying  it  far  beyond  the  limits 
of  time,  place,  and  circumstance,  in  which  the  observa- 
tions were  made. 

The  really  scientific  truths,  then,  are  not  these 
empirical  laws,  but  the  causal  laws  which  explain 
them.  The  empirical  laws  of  those  phenomena  which 
depend  on  known  causes,  and  of  which  a  general 
theory  can  therefore  be  constructed,  have,  whatever  ; 
may  be  their  value  in  practice,  no  other  function  in  ' 
science  than  that  of  verifying  the  conclusions  of  theory. 
Still  more  must  this  be  the  case  when  most  of  the- 
empirical  laws  amount,  even  within  the  limits  of 
observation,  only  to  approximate  generalizations. 

§  2.  This  however  is  not,  so  much  as  is  sometimes 
supposed,  a  peculiarity  of  the  sciences  called  moral. 
It  is  only  in  the  simplest  branches  of  science  that  empi- 
rical laws  are  ever  exactly  true;  and  not  always  in 
those.  Astronomy,  for  example,  is  the  simplest  of  all 
the  sciences  which  expl^n,  in  the  concrete,  the  actual 
course  of  natural  events.  The  causes,  or  forces,  on 
which  astronomical  phenomena  depend,  are  fewer  in 
number  than  those  which  determine  any  other  of  the 
great  phenomena  of  nature.  Accordingly,  as  each 
effect  residts  from  the  conflict  of  but  few  causes,  a  great 
d^ree  of  regularity  and  uniformity  might  be  expected 
to  exist  among  the  effects ;  and  such  is  really  the  case : 
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they  have  a  fixed  order,  and  return  io  cycles.  But 
propoeitions  which  should  express,  with  absolute  cor- 
rectness, all  the  Bucceeslve  positions  of  a  planet  until 
the  cycle  is  completed,  would  be  of  almost  unmanage- 
able complexity,  and  could  be  obtained  from  theory 
alone.  The  generalizations  which  can  be  collected  on 
the  subject  from  direct  observation,  even  such  aa 
Kepler's  law,  are  mere  approximations :  the  planets, 
owing  to  their  perturbations  by  one  another,  do  not 
move  in  exact  ellipses.  Thus  even  in  astroaomy, 
perfect  exactness  in  the  mere  empirical  laws  ia  not 
to  be  looked  for;  much  less,  then,  in  more  complex 
subjects  of  inquiry. 

The  same  example  shows  how  little  can  be  inferred 
agfunst  the  universality  or  even  the  simplicity  of  the 
ultimate  laws,  from  the  impossibility  of  estabUahiDg 
any  but  approximative  empirical  laws  of  the  effects. 
The  laws  of  causation  according  to  which  a  class  of 
phenomena  are  produced  may  be  very  few  and  simple, 
and  yet  the  effects  themselves  may  be  so  various  and 
complicated  that  it  shall  be  impossible  to  trace  any 
regularity  whatever,  extending  completely  through 
them.  For  the  phenomena  in  question  may  be  of  an 
eminently  modifiable  character;  insomuch  that  innu- 
merable circumstances  are  capable  of  influencing  the 
effect,  although  they  may  all  do  it  according  to  a  very 
small  number  of  laws.  Suppose  that  all  which  passes 
in  the  mind  of  man  is  determined  by  a  few  simple  laws: 
still,  if  those  laws  be  such  that  there  is  not  one  of  the 
foots  surrounding  a  human  being,  or  of  the  events 
which  happen  to  him,  that  does  not  influence  in  some 
mode  or  degree  his  subsequent  mental  history,  and  if 
the  circumstances  of  different  human  beings  are 
extremely  different,  it  will  be  no  wonder  if  very  few 
propositions  can  be  made  respecting  the  detidls  of 
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tlieir  cooduct  or  feelings^  which  will  be  true  of  all 
mankind. 

Kow,  without  deciding  whether  the  ultimate  laws 
of  our  mental  nature  are  few  or  mtmy,  it  is  at  least  cer- 
tain that  they  are  of  the  above  description.  It  is  cer- 
tain that  our  mental  states,  and  our  mental  capacities 
and  susceptibilities,  are  modified,  either  for  a  time  or 
permanently,  by  everything  which  happens  to  us  in 
life.  Considering  therefore  how  much  these  modify- 
ing causes  differ  in  the  case  of  any  two  individuals,  it 
would  be  unreasonable  to  expect  that  the  empirical 
laws  of  the  human  lnind>  the  generalizations  we  make 
respecting  the  feelings  or  actions  of  mankind  without 
reference  to  tbe  causes  that  determine  them,  should  be 
anything  but  approximate  generalizations.  They  are 
the  common  wisdom  of  common  lifej  and  as  such  are 
invaluable;  especially  afl  they  are  mostly  to  be  applied 
to  cases  not  very  dissimilar  to  those  from  which  they 
were  collected.  But  if  maxims  of  this  sort,  collected 
from  £ngliBbmen,  come  to  be  apphed  to  Frenchmen, 
or  collected  from  the  present  day,  are  appUed  to  past 
Or  future  generaUons,  they  are  apt  to  be  very  much  at 
iault.  Unless  we  have  resolved  the  empirical  law  into 
the  laws  of  the  causes  upon  which  it  depends,  and 
ascertained  that  those  causes  extend  to  the  case 
which  we  have  in  view,  there  can  be  no  reliance  placed 
in  our  inferences.  For  every  individual  is  surrounded 
by  circumstances  different  from  those  of  every  other 
individual;  every  nation  or  generation  of  mankind  from 
every  other  nation  or  generation:  and  none  of  these 
differences  are  without  their  influence  in  forming  a 
different  type  of  character.  There  is,  indeed,  also  a 
certain  general  resemblance ;  but  peculiarities  of  cir- 
cumstances are  continually  constituting  exceptions 
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even  to  the  propositions  which  are  trae  in  the  gre&t 
majority  of  cases. 

Although,  however,  there  is  scarcely  any  mode  of 
feeling  or  conduct  which  is,  in  the  absolute  sense,  com- 
mon to  all  mankind;  and  though  the  generalizations 
which  assert  that  any  given  variety  of  conduct  or 
feeling  will  be  found  universally,  (however  nearly 
they  may  approxiniste  to  truth  within  given  limits  of 
observation,}  will  be  considered  as  scientific  proposi- 
tions by  no  one  who  is  at  all  familiar  with  scientific 
investigation;  yet  all  modes  of  feeling  and  conduct 
met  with  among  mankind  have  causes  which  produce 
them;  and  in  the  propositions  which  assign  those 
causes  will  be  fonnd  the  explanation  of  tlie  empirical 
laws,  and  the  limiting  principle  of  our  reliance  on  them. 
Men  do  not  aU  feel  and  act  alike  in  the  same  circum- 
stances ;  but  it  is  possible  to  determine  what  makes 
one  man,  in  a  given  position,  feel  or  act  in  one  way, 
another  in  another ;  how  any  given  mode  of  feeling  and 
conduct,  compatible  with  the  general  laws  (physical 
and  mental)  of  human  nature,  has  been,  or  may  be, 
formed.  In  other  words,  mankind  have  not  one  uni- 
versal character,  but  there  exist  universal  laws  of  the 
Formation  of  Character.  And  since  it  is  by  these  laws, 
combined  with  the  facts  of  each  particular  case,  that 
the  whole  of  the  phenomena  of  human  action  and  feel- 
ing are  produced,  it  is  upon  these  that  every  rational 
attempt  to  construct  the  science  of  human  nature  in 
the  concrete,  and  for  practical  purposes,  must  proceed. 

§  3.  The  laws  then  of  the  formation  of  character 
bwig  the  principal  object  of  scientific  inquiry  into 
human  nature ;  it  remains  to  determine  the  method  of 
investigationbestfittedforascertainingthem.   Andthe 
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logical  principles  accordiag  to  which  this  question  is  to 
bedecided.mustbe  those  which  presideover  every  other 
attempt  to  investigate  the  laws  of  very  complex  pheno- 
mena. For  it  is  evident  that  both  the  character  of  any 
human  being,  and  the  aggregate  of  the  circumstances 
by  which  that  character  has  been  formed,  are  facts  of 
a  high  order  of  complexity.  Now  to  such  cases  we 
have  seen  that  the  Deductive  Method^setting  out  from 
general  laws,  and  verifying  their  consequences  by  spe- 
cific experience,  is  alone  applicable.  The  grounds  of 
this  great  logical  doctrine  have  formerly  been  stated  f 
and  its  truth  will  derive  additional  support  from  a  brief, 
examination  of  the  specialities  of  the  present  case. 

Hiere  are  only  two  modes  in  which  laws  of  nature 
can  be  ascertained:  deductively,  and  experimentally: 
including  under  the  denomination  of  experimental 
inquiry,  observation  as  well  as  artificial  experirhent. 
Are  the. laws  of  the  formation  of  character  suscep- 
tible of  a  satisfactory  investigation  by  the  method 
of  experimentation ?  Evidently  not;  because  even  if 
we  suppose  unlimited  power  of  varying  the  experiment, 
(which  is  abstractedly  possible,  though  do  one  but  an 
oriental  despot  either  has  that  power,  or  if  he  had, 
would  be  disposed  to  exercise  it,)  a  still  more  essential 
condition  is  wanting ;  the  power  of  performing  any  of 
the  experiments  with  scientific  accuracy. 

The  instances  requisite  for  the  prosecution  of  a 
directly  experimental  inquiry  into  the  formation  of 
character,  would  be  a  number  of  human  beings  to 
bring  up  and  educate,  from  infancy  to  mature  age. 
And  to  perform  any  'one  of  these  experiments  with 
scientific  propriety,  it  would  be  necessary  to  know 
and  record  every  sensation  or  impression  received 
by  the  young  pupil  from  a  period  long  before  it  could 
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■peak;  including  ita  own  notions  respecting  the 
sources  of  all  those  sensations  and  irapresaions.  It  is 
not  only  impossible  to  do  this  completely,  but  even  to 
do  BO  much  of  it  as  should  constitute  a  tolerable 
approximaUon.  One  apparently  trivial  circumstance 
which  eluded  our  vigilance,  might  let  in  a  train  of 
impressions  and  associations  sufficient  to  vitiate  the 
experiment  as  an  authentic  exhibition  of  the  effects 
flowing  from  given  causes.  No  one  who  has  suffidently 
reflected  on  education  is  ignorant  of  this  truth;  and 
whoever  has  not,  will  find  it  most  instructively  illos- 
trated  in  the  writings  of  Rousseau  and  l^dvetius  on 
that  great  subject. 

Under  this  impossibility  of  studying  the  laws  of  the 
formation  of  character  by  experiments  purposely  con- 
trived to  elucidate  them,  there  remains  the  resource 
of  sunple  observation.  But  if  it  be  impossible  to 
ascertain  the  influencing  circumBtancea  with  any 
approach  to  completeoeBS,  even  when  we  have  the 
shaping  of  them  ourselves,  much  more  impossiblQ  is 
it  when  the  cases  are  further  removed  from  our  obser- 
vation, and  altogether  out  of  our  control.  Consider 
the  difficulty  of  the  very  first  step^of  ascertaining 
what  actually  \B  the  character  of  the  individual,  in  each 
particular  case  that  we  examine.  There  is  lumlly  any 
person  living,  concerning  some  eaientbl  part  of  whose 
character  there  are  not  differences  of  opinion  even 
among  his  intimate  acquaintance:  and  a  single  action, 
or  conduct  continued  only  for  a  short  time,  goes  a 
very  little  way  indeed  towards  ascertaining  it.  We 
can  only  make  our  observations  in  a  rough  way,  and 
eamaste:  not  attempting  to  ascertain  completely,  in 
any  given  instance,  what  character  has  becai  formed, 
and  still  less  by  what  causes ;  but  only  observing  in  what 
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state  of  previous  circumstances  it  is  found  that  certain 
marked  mental  qualities  or  deficiencies  ofteneat  exist. 
These  conclusions,  besides  that  they  are  mere  approxi- 
mate generalizations,  deserve  no  reliance  even  as  such 
unless  the  instances  are  sufficiently  numerous  to 
eliminate  not  only  chance,  but  every  accidental  cir^ 
cumstance  in  whTch  a  number  of  the  cases  examined 
may  happen  to  have  resembled  one  another.  So 
numerous  and  various,  moreover,  are  the  ciroum'- 
stances  which  form  individual  character,  that  the 
consequence  of  any  particular  combination  is  hardly 
ever  some  definite  and  strongly  marked  character, 
always  found  where  that  combination  exists,  and  not 
otherwise.  What  is  obtainedj  even  after  the  most 
extensive  and  accurate  observation,  is  merely  a  com- 
parative result ;  a&  for  example,  that  in  a  given  number 
of  Frenchmen,  taken  indiscriminately,  there  will  be 
found  more  persons  of  a  particular  mental  tendency, 
and  fewer  of  the  contrary  tendency,  than  among  an 
equal  number  of  ItaUans  or  EnghBh,  similarly  taken : 
or  thus :  of  a  hundred  Frenclunea  and  an  equal  num< 
her  of  Englishmen,  fairly  selected,  and  arranged 
according  to  the  degree  in  which  they  possess  a 
particular  quality,  each  numberj  I,  2,  3,  &c.,  of  the 
one  series,  will  surpass  in  that  qtiality  the  corresponding 
number  of  the  other.  Sinee,  therefore,  the  eom.. 
parison  is  not  one  of  kinds,  but  of  ratios  and  degrees; 
and  since  in  proportion  as  the  diiferences  are  slight, 
it  requires  a  greater  number  of  instances  to  eliminate 
chance ;  it  cannot  often  happen  to  any  one  to  know 
a  sufficient  number  of  casM  with  the  accuracy  requisite 
for  making  the  sort  of  comparison  last  mentioned; 
less  than  which,  however,  would  not  constitute  a  real 
induction.  Accordingly  there  k  hardly  one  current 
opinion  respecting  the  characters  of  nations,  daraes^ 
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or  descriptioDs  of  persons,  which  is  universally  acknov- 
ledged  as  indisputable*. 

And  finally,  if  we  could  even  obtain  by  way  of 
experiment  a  much  more  satisfactory  assurance  of 
these  generalizations  than  is  really  possible,  they 
would  still  be  only  empirical  laws.  They  would  show, 
indeed,  that  there  was  some  connexioD  between  the 
type  of  character  formed,  and  the  circumstances 
existing  in  the  case;  but  not  what  the  precise  con- 
nexion was,  nor  to  which  of  the  peculiarities  of  those 
circumstances  the  effect  was  really  owing.  They 
could  only,  therefore,  be  received  as  results  of  causa- 
tion, requiring  to  be  resolved  into  the  general  laws  of 


*  The  most  favourable  cases  for  making  such  appronmate 
generalizations  are  wbat  may  be  termed  collectiTe  inetances;  where 
we  are  fortonatelf  enabled  to  see  the  whole  class  teqtectuDg  which 
we  are  inqniring,  in  action  at  once;  and,  from  the  qualities  di»- 
playod  by  the  collective  bod7,  aie  able  to  jndge  what  moat  be  the 
qualities  of  the  majority  of  the  individu^  composing  it.  Thus  the 
character  of  a  nation  is  shown  in  its  acts  as  a  nation:  not  so  much 
in  the  acts  of  its  gOTemment,  for  those  are  much  influenced  by 
other  catises;  but  in  the  cuiient  popular  maxims,  and  other  marks 
of  the  general  direction  of  public  opinion ;  in  the  chantcter  of  the 
men  or  writings  that  are  held  in  permanent  esteem  or  admiration ; 
in  laws  and  institutions,  so  far  as  they  are  the  work  of  the  nation 
itself,  or  are  acknowledged  and  supported  by  it ;  and  so  forth. 
But  even  here  there  ia  a  large  maigin  of  doubt  and  unoertaintyJ 
These  things  are  liable  to  he  influenced  by  many  circomstancca  i 
they  are  partly  determined  by  the  distinctiTO  qualities  of  that 
nation  or  body  of  persons,  but  partly  also  by  external  causes  which 
wonld  influence  any  other  body  of  persons  in  the  same  manner.  In 
order,  therefore,  to  make  the  experiment  really  complete,  we  ought 
to  be  able  to  try  it  without  variation  upon  other  nati(»is :  to  try 
how  Englishmen  would  act  or  feel  if  placed  in  the  same  ciicmn- 
stonces  in  which  we  have  supposed  E^encbmes  to  he  placed ;  to 
apply,  in  short,  the  Method  of  Difi'ereuce  as  well  as  that  of  Agree- 
ment.   Now  these  experiments  we  ouinot  try,  nor  even  appiud- 
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the  causes ;  until  the  determioation  of  which,  vre  could 
not  judge  within  what  limits  the  derivative  laws  might 
serve  as  presumptions  in  cases  yet  unknown,  or  even 
be  depended  apon  as  permanent  in  the  very  cases 
from  which  they  were  collected.  The  French  people 
had,  or  were  supposed  to  have,  a  certain  national 
character:  but  they  drive  out  their  royal  family  and 
aristocracy,  alter  their  institutions,  pass  through  a 
series  of  extraordinaiy  events  for  half  a  century,  and 
at  the  end  of  that  time  are  found  to  be,  in  many 
respects,  totally  altered.  The  labouring  classes  are 
observed  to  be  different  from  the  higher  in  a  long  series 
of  qualities';  but  it  becomes  customary,  perhaps,  to 
give  them  an  education  more  approximating  to  that 
of  their  superiors  in  station,  and  in  the  next  age  the 
differences,  though  still  real,  are  no  longer  the  same. 

But  if  the  differences  which  you  think  you  ob- 
serve between  French  and  English,  or  between  persons 
of  station  and  persons  of  no  station,  can  be  connected 
with  more  general  laws;  if  they  be  such  as  would 
naturally  flow  from  the  differences  of  government, 
former  customs,  and  physical  peculiarities  in  the  two 
nations,  and  from  the  diversities  of  education,  occu- 
pations, and  social  position  in  the  different  classes  of 
society;  then,  indeed,  the  coincidence  of  the  two 
kinds  of  evidence  justifies  us  in  believing  that  we  have 
both  reasoned  rightly  and  observed  rightly.  Our 
observation,  though  not  sufficient  as  proof,  is  ample 
as  verification.  And  having  ascertained  not  only  the 
empirical  laws  but  the  causes  of  the  peculiarities,  we 
heed  be  under  no  difficulty  in  judging  how  far  they 
may  he  expected  to  be  permanent,  or  by  what  circum- 
stances they  would  be  modified  or  desti-oyed. 

^  4.  Since  then  it  is  impossible  to  obtain  really 
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accurate  propositions  respecting  the  formation  of  cba* 
racter  from  observation  and  experiment  alone,  we  are 
driven  perforce  to  that  which,  even  if  it  had  not  been 
the  indispeDsable,  would  have  been  the  most  perfect 
mode  of  investigation,  and  which  it  is  one  of  the 
principal  aims  of  phibeophy  to  extend ;  namely,  that 
which  tries  its  experiments  not  upon  the  complex 
facts,  but  upon  the  simple  ones  of  which  they  are 
compounded ;  and  after  ascertaining  the  laws  of  the 
causes,  the  composition  of  which  ^ves  rise  to  the 
complex  phenomena,  then  considers  whether  these 
will  not  explain  and  account  for  the  approximate 
generalizations  which  have  been  framed  empirically 
respecting  the  sequences  of  those  complex  phenomena. 
The  Uwa  of  the  formation  of  character  are,  in  short, 
derivative  laws,  resulting  from  the  general  laws  of  the 
mind  i  and  they  are  to  be  obtained  by  deducing  them 
from  those  general  laws ;  by  supposing  any  given  set  of 
circumstances,  and  then  considering  what,  according 
to  the  Uws  of  mind,  will  be  the  influence  of  those 
ciroumstances  on  the  formation  of  character. 

A  science  is  thus  formed,  to  which  I  would  pro* 
pose  to  give  the  name  of  Ethology,  or  the  Science  of 
Character:  from  ^So>,  &  word  more  nearly  correspond- 
ing to  the  term  "  character"  as  I  here  use  it,  thvi 
any  other  word  in  the  same  language.  The  name  is 
perhaps  etymologically  applicable  to  the  entire  science 
of  our  mental  and  moral  nature ;  but  if ,  as  is  usual 
and  convenient,  we  employ  the  name  Psychology  fw 
the  science  of  the  elementary  laws  of  mind,  Ethology 
will  serve  for  the  subordinate  science  which  determines 
the  kind  of  character  produced,  in  conformity  to  those 
general  laws,  by  any  set  of  circumstances,  physical  and 
moral.  According  to  this  definition,  Ethology  is  the 
science  which  corresponds  to  the  art  of  education ;  Jn 
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the  widest  sense  of  the  term,  including  the  formation 
of  national  character  aa  well  aa  individual.  It 
would  Indeed  be  vain  to  expect  (however  completely 
the  laws  of  the  formation  of  character  might  be  ascer- 
tained) that  we  could  know  so  aocurately  the  circum- 
stances of  any  given  case  as  to  be  able  positively  to 
predict  the  character  that  would  be  produced  in  that 
case.  But  we  must  remember  that  a  degree  of  know- 
ledge far  short  of  the  power  of  actual  prediction,  is  often 
of  great  practical  value.  There  may  be  great  power  of 
influencing  phenomena,  with  a  very  imperfect  know- 
ledge of  the  causes  by  which  they  an  in  any  given 
instance  determined.  It  is  enough  that  we  know  that 
certain  means  have  a  tendency  to  produce  a  given 
effect,  and  that  others  have  a  tendency  to  frustrate  it. 
When  the  circumstances  of  an  individual  or  of  s 
nation  are  in  any  considerable  degree  under  our  con- 
trol, we  may,  by  our  knowledge  of  tendencies,  be 
enabled  to  shape  those  circumstances  in  a  manner 
much  more  fovourable  to  the  ends  we  desire  than  the 
shape  which  they  would  of  themselves  assume.  This 
is  the  l^nit  of  our  power ;  but  within  this  limit  the 
power  is  a  most  important  one. 

The  science  of  Ethology  may  b«  called  the  Bxact 
Sdence  of  Human  Nature ;  for  its  truths  are  not,  like 
the  empirical  laws  which  depend  upon  them,  approxi- 
mate generalizations,  but  real  laws.  It  is,  however, 
(as  in  all  oases  of  complex  phenomena,)  necessary  to 
the  exactness  of  the  propositions,  that  they  should  be 
hypothetical  only,  and  affirm  tendencies,  not  facts. 
They  must  not  assert  that  something  will  always,  or 
certainly,  happen;  but  only  that  such  and  such  will 
be  the  effect  of  a  given  cause,  so  for  as  it  operates 
uncounteracted.  It  is  a  scientific  proposition,  that 
CQwardice  tends  to  make  men  cruel;  not  that  it 
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always  makes  them  so  :  that  an  interest  on  one  aide 
of  a  question  tends  to  bias  the  judgment ;  not  that 
it  invariably  does  so :  that  experience  tends  to  give 
wisdom;  not  that  such  is  always  its  effect.  These 
propositions,  being  assertive  only  of  tendencies,  are  not 
the  less  universally  true  because  the  tendencies  may 
be  counteracted. 

$  5.  While  on  the  one  hand  Psychology  is  alto- 
gether, or  principally,  a  science  of  observation  and 
experiment,  Ethology,  as  I  have  conceived  it,  is,  as  I 
have  already  remarked,  altogether  deductive.  The 
one  ascertains  the  simple  laws  of  Mind  in  general,  the 
other  traces  their  operation  in  complex  combinations 
of  circumstances.  Ethology  stands  to  Psychology  in 
a  relation  very  similar  to  that  in  which  the  vfu'ious 
branches  of  natural  philosophy  stand  to  mechanics. 
The  principles  of  Ethology  are  properly  the  middle 
principles,  the  axiomata  media  (as  Bacon  would  have 
said,)  of  the  science  of  mind :  as  distinguished,  on 
the  one  hand  from  the  empirical  laws  resulting  from 
simple  observation,  and  on  the  other  from  the  h^best 
generalizations. 

And  this  seems  a  very  proper  place  for  a  logical 
remark,  which,  though  of  general  application,  is  of 
peculiar  importance  in  reference  to  the  present  subject 
Bacon  has  judiciously  observed  that  the  axiomata 
media  of  every  science  principally  constitute  its  value. 
The  lowest  generalizations,  until  explained  by  and 
resolved  into  the  middle  principles  of  which  they  are 
the  consequences,  have  only  the  imperfect  accuracy  of 
empirical  laws ;  while  the  most  general  laws  are  too 
general,  and  include  too  few  circumstances,  to  give 
sufficient  indication  of  what  happens  in  individual 
cases,  where  the  circumstances  are    almost  always 


immensely  numerous.  In  the  importance,  therefore, 
which  Bacon  assigns,  in  every  science,  to  the  middle 
principles,  it  is  impossible  not  to  agree  with  him. 
But  I  conceive  him  to  have  been  radically  wrong  in 
his  doctrine  respecting  the  mode  in  which  these 
axiomata  media  should  be  arrived  at;  although  there  is 
no  one  proposition  laid  down  in  his  works  for  which 
he  has  been  so  extravagantly  eulogised.  He  enun- 
ciates as  an  universal  rule,  that  induction  should  pro- 
ceed from  the  lowest  to  the  middle  principles,  and 
from  those  to  the  highest,  never  reversing  that  order, 
and  consequently  leaving  no  room  for  the  discovery  of 
new  principles  by  way  of  deduction  at  all.  It  is  not 
to  be  conceived  that  a  man  of  Bacon's  sagacity  could 
have  fallen  into  this  mistake,  if  there  had  existed  in 
his  time,  among  the  sciences  which  treat  of  successive 
phenomena,  one  single  instance  of  a  deductive  science, 
such  as  mechanics,  astronomy,  optics,  acoustics,  &c., 
now  are.  In  those  sciences  it  is  evident  that  the 
higher  and  middle  principles  are  by  no  means  derived 
from  the  lowest,  but  the  reverse.  In  some  of  them 
the  very  highest  generalizations  were  those  earliest 
ascertained  with  any  scientific  exactness ;  as,  for 
example  (in  mechanics),  the  laws  of  motion.  Those 
general  laws  had  not  indeed  at  first  the  acknow- 
ledged universality  which  they  acquired  after  having 
been  successfully  employed  to  explain  many  classes  of 
phenomena  to  which  they  were  not  originally  seen  to 
be  applicable ;  as  when  the  laws  of  motion  were  em- 
ployed in  conjunction  with  other  laws  to  explain 
deductively  the  celestial  phenomena.  Still,  the  fact 
remains,  that  the  propositions  which  were  afterwards 
recognized  as  the  most  general  truths  of  the  science, 
were,  of  all  its  accurate  generalizations,  those  earliest 
arrived  at.     Bacon's  greatest  merit  cannot  therefore 
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consist,  as  ve  are  BO  often  told  that  it  did,  in  explod- 
ing  the  vicious  method  pursued  by  the  ancienta  <rf 
flying  to  the  highest  generalization!  first,  and  deducing 
the  middle  principles  from  them ;  since  thia  is  neither 
a  vicious  nor  an  exploded,  but  the  universally  accre- 
dited method  of  modem  science,  and  that  to  which 
it  owes  its  greatest  triumphs.  The  error  of  ancient 
speculation  did  not  consist  in  making  the  largest  gene* 
ralizations  first,  but  in  making  them  without  the  aid 
or  warrant  of  rigorous  inductive  methods,  and  apply* 
ing  them  deductively  without  the  neediiil  use  of  that 
important  part  of  the  Deductive  Method  termed 
Verification. 

The  order  in  which  truths  of  the  various  d^reea 
of  generality  should  be  ascertained,  cannot,  I  appre- 
hend, be  prescribed  by  any  unbending  rule.  I  know 
of  no  maxim  which  can  be  laid  down  on  the  subject, 
but  to  obtain  those  first,  in  respect  to  which  the  con- 
ditions of  a  real  induction  can  be  first  and  most 
completely  realized.  Now,  wherever  our  means  of 
investigation  can  reach  causea,  without  sto|^iog  at  the 
empirical  laws  of  the  effects,  the  simplest  cases,  being 
those  in  which  fewest  causes  are  simultaneously  con- 
cemedj  wilt  be  most  amenable  to  the  inductive  pro- 
cess ;  and  these  are  the  caaea  which  dicit  laws  of  the 
greatest  comprehensiveness.  In  every  science,  there- 
fore, which  has  reached  the  stage  at  which  it  becomes 
a  science  of  causes,  it  will  be  usual  as  well  Ets  desir- 
able, first  to  obtain  the  highest  generalizations,  and 
then  deduce  the  more  special  ones  from  them.  Nor 
can  I  discover  any  foundation  for  the  Baconian  maxim, 
BO  much  extolled  by  subsequent  writers,  except  this : 
That  before  we  attempt  to  explain  deductively  firom 
more  general  laws  any  new  class  of  phenomena,  it  is 
desirable  to  have  gone  as  far  as  is  practicable  in  ascer- 
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taining  the  empirical  laws  of  those  phenomena ;  so  as 
to  compare  the  results  of  deduction,  not  with  one 
individual  instance  after  another,  but  with  general  pro- 
positions expressive  of  the  points  of  agreement  which 
have  been  found  among  many  instances.  For  if 
Newton  had  been  obliged  to  verify  the  theory  of 
gravitation,  not  by  deducing  from  it  Kepler's  laws, 
but  by  deducing  all  the  observed  planetary  positions 
which  had  served  Kepler  to  establish  those  laws,  the 
Newtonian  theory  would  probably  never  have  emerged 
from  the  state  of  an  hypothesis. 

Ilie  applicability  of  these  remarks  to  the  special 
cate  under  consideration,  cannot  admit  of  question. 
Hie  science  of  the  formation  of  character  is  a  science 
of  causes.  The  subject  is  one  to  which  those  among 
the  canons  of  induction,  by  which  laws  of  causation 
are  ascertained,  can  be  rigorously  applied.  It  is, 
therefore,  both  natural  and  advisable  to  ascertain  the 
simplest,  which  are  necessarily  the  most  general,  laws 
of  causation  first,  and  to  deduce  the  middle  principles 
from  them.  2n  other  words,  Ethology,  the  deductive 
science,  is  a  system  of  corollaries  from  Psychology,  the 
KKperimental  science. 

4  6.  Of  these,  the  earher  alone  has  been,as  yet,really 
concaved  or  studied  as  a  science:  the  other.  Ethology, 
is  still  to  be  created.  But  all  things  are  prepared  for 
its  creation.  The  empirical  laws,  destined  to  verify 
its  deductions,  have  been  afforded  in  abundance  by 
every  successive  age  of  humanity ;  and  the  premisses 
for  the  deductions  are  now  sufficiently  complete. 
Excepting  the  degree  of  uncertainty  which  still  exists 
08  to  the  extent  of  the  natural  differences  of  human 
minds,  and  the  physical  circumstances  on  which  these 
may  be  dependent,  (considerations  which  are  of  secon- 
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daiy  importance  when  we  are  considering  mankind 
in  the  average,  or  en  masse,)  I  believe  most  com- 
petent judges  will  agree  that  the  general  laws  of  the 
different  constituent  elements  of  human  nature  are 
now  sufficiently  understood,  to  render  it  possible  for 
a  competent  thinker  to  deduce  from  those  laws  the 
particular  type  of  character  wliich  would  be  formed, 
in  mankind  generally,  by  any  assumed  set  of  circum- 
stances. A  science  of  Ethology,  founded  upon  the 
laws  of  Psychology,  is  therefore  possible ;  though  little 
has  yet  been  done,  and  that  little  not  at  all  system- 
atically, towards  forming  it.  The  progress  of  this 
important  but  most  imperfect  science  will  depend 
upon  a  double  process :  first,  tiiat  of  dedudng  theore- 
tically the  ethological  consequences  of  particular  cir- 
cumstances of  position,  and  comparing  them  with  the 
recognised  results  of  common  experience;  and  se- 
condly, the  reverse  operation ;  increased  study  of  the 
various  types  of  human  nature  that  are  to  be  found  in 
the  world;  conducted  by  persons  not  only  capable  <rf 
analyzing  and  recording  the  circumstances  in  which 
these  types  severally  prevail,  but  also  sufficiently 
acquainted  with  psychological  laws,  to  be  able  to  ex- 
plain and  account  for  the  characteristics  of  the  type 
by  the  peculiarities  of  the  circumstances :  the  residuum, 
if  any,  being  set  down  to  the  account  of  congenital 
predispositions. 

The  experimental  or  a  posteriori  part  of  this  pro- 
cess is  carried  on  in  our  own  day  with  much  greats 
activity  than  heretofore.  The  great  step,  ther^re, 
which  remains  to  be  taken  in  Ethology,  is  to  deduce 
the  requisite  middle  principles  from  the  general  laws  erf* 
Psychology.  The  subject  to  be  studied  is,  the  origin 
and  sources  of  all  those  qualities  in  human  beings  which 
are  most  interesting  to  us,  either  as  facts  to  be  pro- 
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duced,  to  be  avoided,  or  merely  to  be  understood :  and 
the  <*ject  18,  to  determine,  from  the  general  laws  of 
mind,  combined  with  the  general  position  of  our 
species  in  the  universe,  what  actual  or  possible  combi- 
nations of  circumstances  are  capable  of  promoting  or 
of  preventing  the  production  of  those  qualities.  A 
science  which  possesses  middle  principles  of  this  kind, 
arranged  in  the  order,  not  of  causes,  but  of  the  effects 
which  it  is  desirable  to  produce  or  to  prevent,  is  duly 
prepared  to  be  the  foundation  of  the  corresponding 
Art.  And  when  Ethology  shall  be  thus  prepared,  prac- 
tical education  will  he  the  mere  transformation  of 
those  principles  into  a  parallel  system  of  precepts, 
and  the  adaptation  of  these  to  the  sum  total  of  the 
individual  circumstances  which  exist  in  each  parti- 
cular case. 

It  is  hardly  necessary  again  to  repeat,  that,  as  in 
every  other  deductive  science,  the  work  of  verification 
A  posteriori  must  proceed  pari  passu  with  that  of  de- 
duction d.  priori.  The  inference  given  by  theory  as 
to  the  type  of  character  which  would  be  formed  by 
any  given  circumstances,  must  be  tested  by  specific 
experience  of  those  circumstances  whenever  obtain- 
able ;  and  the  whole  conclusions  of  the  science  must 
undergo  a  perpetual  verification  and  correction  from 
the  general  remarks  alibrded  by  common  experience 
respecting  human  nature  in  our  own  age,  and  by  his- 
tory respecting  times  gone  by.  The  conclusions  of 
theory  cannot  be  trusted,  unless  confirmed  by  obser- 
vation; nor  those  of  observation,  unless  they  can  be 
affiliated  to  the  theory,  by  deducing  them  &om  the 
laws  of  human  nature  and  from  a  close  analysis  of 
the  circumstances  of  the  particular  situation.  It  is 
the  accordance  of  these  two  kinds  of  evidence,  sepa- 
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rately  taken — the  consilience  (as  Mr.  Whewell  would 
express  it)  of  a  priori  reasoning  and  Bpecific  expe- 
rience—which forms  the  only  suffident  ground  for  the 
principles  oi  any  science  so  "  immersed  in  matter," 
dealing  with  bo  complex  and  so  concrete  phenomena, 
as  Ethology. 
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Chaptbr  VI. 

GENERAL  CONSIDERATIONS  ON  THE  SOCIAL 
SCIENCE. 

$  1.  Next  after  the  science  o(  iodividual  man, 
comes  the  science  of  man  in  society:  of  the  actions  of 
coUecliTe  masses  of  mankind,  and  the  varions  phe» 
nomena  which  constitute  social  life. 

If  the  formation  of  individual  character  is  already 
a  complex  subject  of  study,  this  subject,  it  is  evident, 
must  be  greatly  more  complex;  because  the  number 
of  concurrent  causes,  all  exercising  more  or  less  infln- 
ence  on  the  total  effect,  is  greater,  in  the  proportion 
in  -which  a  nation,  or  the  species  at  large,  exposes  a 
lai^r  surface  to  the  operation  of  agents,  psycholo^cal 
and  physical,  than  any  single  individual.  If  it  was 
necessary  to  prove,  in  opposition  to  an  existing  pre- 
judice, that  the  simpler  of  the  two  is  capable  of  being 
a  subject  of  science;  the  prejudice  is  likely  to  be  yet 
stronger  against  the  possibility  of  ^ving  a  scientific 
character  to  the  study  of  Politics,  and  of  the  pheno- 
mena of  Society.  It  is,  accordingly,  but  of  yesterday 
that  the  conception  of  a  political  or  social  science  has 
existed,  anywhere  but  in  the  mind  of  here  and  there 
an  insulated  thinker,  generally  very  ill  prepared  for 
its  realization :  although  the  subject  itself  has  of  all 
others  engaged  the  most  general  attention,  and  been 
a  theme  of  interested  and  earnest  discussions  almost 
from  the  beginning  of  recorded  time. 

The  condition  indeed  of  politics,  as  a  branch  of 
knowledge,  was  until  very  lately,  and  has  scarcely 
even  yet  ceased  to  be,  that  which  Bacon  animadverted 
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Upon,  as  the  natural  state  of  the  Bciences  while  their 
cultivatiou  is  abandoned  to  practitioners ;  not  being 
carried  on  as  a  branch  of  speculative  inquiry,  but  only 
vitb  a  view  to  the  exigencies  of  diuly  practice,  and  the 
fntctifera  experimenta,  therefore,  being  aimed  at,  almost 
to  the  exclusion  of  the  lueifera.  Such  was  medical 
science,  before  phy»oIogy  and  nattual  history  began 
to  be  cultivated  as  branches  of  general  knowledge. 
The  only  questions  examined  were,  what  diet  is  whole- 
gome,  or  what  medicine  will  cure  some  given  disease; 
without  any  previous  systematic  inquiry  into  the  laws 
of  nutrition,  and  of  the  healthy  and  morbid  action  of 
the  different  organs,  on  which  laws  the  etkt^  of  any 
diet  or  medicine  must  evidently  depend.  And.  in 
politics,  the  questions  which  engaged  general  attention 
were  similar.  Is  such  an  enactment,  or  such  a  form 
of  government,  beneficial  or  the  reverse — either  uni- 
versally, or  to  some  particular  community?  without 
inquiry  into  the  general  conditions  by  which  the 
operation  of  legislative  measures,  or  tlu  effects  pro- 
duced by  forms  of  government,  are  determined. 

And  even  among  the  few  who  did  carry  their 
speculations  to  that  greater  length,  it  is  only  at  a  still 
more  recent  date  that  social  phenomena,  properly  so 
called,  have  begun  to  be  looked  upon  as  having  any 
natural  tendencies  of  their  own.  It  is  hardly  an 
exa^eration  to  say  that  society  has  usually,  both  by 
.practitioners  in.  politics  and  by  philosophical  specula- 
tors on  forms  of  government,  from  Plato  to  Bentham, 
been  deemed  to  be  whatever  the  men  who  compose  it 
choose  to  make  it.  The  only  questions  which  people 
thought  of  proposing  to  themselves  were.  Would  such 
and  such  a  law  or  institution  be  beneficial?  and,  if  so. 
can  legislators  or  the  public  be  persuaded,  or  other- 
wise induced,  to  adopt  it?    For  hardly  any  notion  was 
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entertained  that  there  were  limits  to  the  power  of 
human  will  over  the  phenomena  of  society,  or  that 
any  social  arrangements  which  would  be  desirable, 
could  be  impracticable  from  incompatibility  with  the 
properties  of  the  subject  matter:  the  only  obstacle 
was  supposed  to  lie  in  the  private  interests  or  preju- 
dices, which  hindered  men  from  being  wiJling  to  see 
them  tried.  Students  in  politics  thus  attempted  to 
Study  the  pathology  and  therapeutics  of  the  social 
body,  before  they  had  laid  the  necessary  foundation  in 
its  physiology;  to  cure  disease,  without  understanding 
the  laws  of  health.  And  the  result  was  such  as  it 
must  always  be  when  men  even  of  great  ability  attempt 
to  deal  with  the  complex  questions  of  a  science  before 
its  simpler  and  mere  elementary  propositions  have 
been  established. 

No  wonder  that  when  the  phenomena  of  society 
have  so  rarely  been  contemplated  in  the  point  of  view 
characteristic  of  science,  the  philosophy  of  society 
should  have  made  little  progress;  should  contain  few 
general  propositions  sufficiently  precise  and  certain, 
for  common  inquirers  to  recognise  in  them  a  scientific 
character.  The  vulgar  notion  accordingly  is,  that  all 
pretension  to  lay  down  general  truths  on  politics  and 
society  is  quackery;  that  no  universality  and  no  cer- 
tainty are  attainable  in  such  matters.  What  partly 
excuses  this  common  noUon  is,  that  it  is  really  not 
without  foundation  in  one  particular  sense.  A  large  pro- 
portion of  those  who  have  laid  claim  to  the  character  of 
philosophic  politicians,  have  attempted,  not  to  ascer- 
tain universal  sequences,  but  to  frame  universal  pre- 
cepts. They  have  had  some  one  form  of  government, 
or  system  of  laws,  to  fit  all  cases ;  a  pretension  well 
meriting  the  ridicule  with  which  it  is  treated  by  prac- 
titionerSj  and  wholly  unsupported  by  the  analogy  of 
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the  art  to  which,  from  the  nature  of  its  Bubject,  that 
of  politics  must  be  the  most  nearly  allied.  No  one 
now  supposes  it  possible  that  one  remedy  can  cure  all 
diseases,  or  even  the  same  disease  in  all  constitutions 
and  habits  ctf  body.  Yet  physiology  is  admitted  to 
be  a  science*  and  medical  practice,  when  it  disrs- 
gards  the  indications  of  the  science,  to  be  criminal 
queickery. 

It  is  not  necessary  to  even  the  perfection  of  a 
science,  that  the  corresponding  art  should  possess 
universal,  or  even  general,  rules.  The  phenomena  of 
Bodety  might  not  only  be  completely  dependent  upon 
known  causes,  but  the  mode  of  action  of  all  those 
causes  might  be  reducible  to  laws  of  condderable 
simplicity,  and  yet  no  two  cases  might  admit  of  being 
treated  in  precisely  the  same  manner.  So  great  might 
be  the  variety  of  circumstances  oh  which  the  results 
in  diflferent  cases  depend,  that  art  might  not  have  a 
mi^le  general  precept  to  give,  except  that  of  watch- 
ing the  circumstances  of  the  case,  and  adapting  our 
measures  to  the  eflfects  which,  according  to  the  prio- 
ciples  of  the  science,  result  from  those  circnmstuices. 
But  because,  in  so  complicated  a  class  of  subjects,  it  is 
absurd  to  lay  down  practical  mgyimt  of  universal 
apphcation,  it  does  not  follow  that  the  phencHu^na  do 
not  confonn  to  universal  laws. 

(  2.  All  phenomena  of  society  are  phenomena  (tf 
human  nature,  generated  by  the  action  of  oatwaid 
circumstances  upon  masses  of  human  beings:  and 
if,  therefore,  the  phenomena  of  human  thou^t,  feel- 
mg,  and  action,  are  subject  to  fixed  laws,  the  phe- 
nomena of  society  cannot  but  confonn  to  fixed  laws, 
the  consequences  of  the  preceding.  There  is,  indeed, 
no  hope  that  these  laws,  though  our  knowledge  of 
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them  were  as  certain  and  as  complete  as  it  U  ia 
astronomy,  would  enable  us  to  pre<Uct  the  history  of 
society,  like  that  of  the  odestial  appearances,  for 
thoasanda  of  years  to  come.  But  the  difference  of 
certainty  is  not  in  the  laws  themselves,  it  is  in  the 
data  to  which  these  laws  are  to  be  appUed.  In 
astronomy  the  causes  influencing  the  result  are  few, 
and  change  little,  and  that  little  according  to  known 
laws:  we  can  ascertain  what  they  are  now,  and  thence 
determine  what  they  will  be  at  any  epoch  of  a  distant 
future.  The  data,  therefore,  in  astronomy,  are  aa 
certain  as  the  laws  themselves.  The  circumstances, 
on  the  contrary,  which  influence  the  condition  and 
progress  of  society,  are  innumerable,  and  perpetually 
changing;  and  tiiough  they  all  change  in  obedience 
to  causes,  and  thraefore  to  laws,  the  multitude  of  the 
causes  is  so  great  as  to  defy  our  limited  powers  of 
calculation.  Not  to  say  tluit  the  impossibility  of 
iq»plyiog  precise  numbers  to  focts  of  such  a  descrip- 
tion, would  set  an  impassable  limit  to  the  possibility 
of  calculating  them  beforehand,  even  if  the  powers  of 
the  human  intellect  were  otherwise  adequate  to  the 
task. 

Bat,  as  we  before  remarked,  an  amount  of  know- 
ledge quite  insufficirait  for  prediction,  may  be  most 
valuable  for  guidance.  The  science  of  society  would 
have  attained  a  very  high  point  of  perfection,  if  it 
enabled  us,  in  any  given  condition  of  social  afiairs,  in 
the  condition  for  instance  of  Europe  or  any  Euro- 
pean country  at  the  present  time,  to  understand  by 
what  causes  it  had,  in  any  and  every  particular,  been 
made  what  it  was;  whether  it  was  tending  to  any, 
and  to  what,  changes ;  what  eflects  each  feature 
of  its  existing  state  was  likely  to  produce  in  the 
future ;  and  by  what  means  any  of  those  effects  might 
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be  prevented,  modified,  or  accelerated,  or  a  difl^«Qt 
class  of  effects  superinduced.  There  is  nothing  chi- 
merical in  the  hope  that  general  lairs,  sufficient  to 
enable  us  to  answer  these  various  questions  for  any 
country  or  time  with  the  individual  circumstances  of 
which  we  are  well  acquainted,  do  really  admit  of 
being  ascertained ;  and  moreover,  that  the  other 
branches  of  human  knowledge,  which  this  undertaking 
presupposes,  are  so  far  advanced  that  the  time  is  ripe 
for  its  accomphshment.  Such  is  the  object  of  the 
Social  Science. 

That  the  nature  of  what  I  consider  the  true 
method  of  the  science  may  be  made  more  palpable,  by 
first  showing  what  that  method  is  not;  it  will  be  expe- 
dient to  characterize  briefly  two  radical  misconcep- 
tions of  the  proper  mode  of  philosophizing  on  society 
and  goTernment,  one  or  other  of  which  is,  ather 
explicitly  or  more  often  unconsciously,  entertained  by 
almost  all  who  have  meditated  or  argued  respecting 
the  logic  of  politics  since  the  notion  of  treating  it  by 
strict  rules,  and  on  Baconian  principles,  has  been 
current  among  the  more  advanced  thinkers.  These 
erroneous  methods,  if  the  word  method  can  be  applied 
to  erroneous  tendencies  arising  from  the  absence  of 
any  sufficiently  distinct  concepti(m  of  method,  may  be 
aptly  tenned  the  Experimental,  or  Chemical,  mode  of 
investigation,  and  the  Abstract,  or  Geometrical,  mode. 
We  shall  begin  with  the  former. 
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Chaptee  VII. 

OF  THE  CHEMICAL,  OR  EXPERIMENTAL,  METHOD 
IN  THE  SOCIAL  SCIENCE. 

$  I.  The  laws  of  tbe  phenomena  of  society  are, 
and  can  be,  nothing  but  (be  laws  of  the  actions  and 
passions  of  human  beings  united  together  in  the 
social  state.  Men,  boweTer,  in  a  state  of  society,  are 
still  men;  their  actions  and  passions  are  obedient  to 
the  laws  of  individual  human  nature.  Men  are  not, 
when  brought  together,  converted  into  another  kind 
of  substance,  with  different  properties;  as  hydrogen 
and  oxygen  are  different  from  water,  or  as  hydrogen, 
oxygen,  carbon,  and  azote,  are  different  from  nerves, 
muscles,  and  tendons.  Human  beings  in  society  have 
no  properties  but  those  which  are  derived  from,  and 
may  be  resolved  into,  the  laws  of  the  nature  of  indi- 
vidual man.  In  social  phenomena  the  Composition 
of  Causes  is  tbe  universal  law. 

Now,  the  method  of  philosophizing  which  may  be 
termed  chemical  overloolis  this  fact,  and  proceeds  as 
if  the  nature  of  man  as  an  individual  were  not  con- 
cerned at  all,  or  concerned  in  a  very  inferior  degree, 
in  the  operations  of  man  in  society.  All  reasoning  in 
politics  or  social  affiiirs,  grounded  upon  principles  of 
human  nature,  is  objected  to  by  reasoners  of  this  sort, 
under  such  names  as  "  abstract  theory."  For  go. 
veming  their  opinions  and  conduct,  they  profess  ta 
demand,  in  all  cases  without  exception,  specific  expe- 
rience. 

This  mode  of  thinking  is  not  only  general  with 
practitioners  in  politics,  and  with  that  very  numerous 
.,       Co<«lc 
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class  who  (on  a  subject  which  no  one,  however  igno- 
rant, thinks  himself  incompetent  to  discuss)  profess 
to  guide  themselves  by  common  sense  rather  than  by 
science ;  but  is  often  countenanced  by  persons  with 
greater  pretensions  to  instruction;  persons  who,  having 
sufficient  acquaintance  with  books  and  with  the 
current  ideas  to  have  heard  that  Bacon  taught  men  to 
follow  experience,  and  to  ground  their  conclusions 
upon  &ct8  instead  of  metaphysical  dogmas,  think 
that  by  treating  political  facts  in.  as  directly  experi- 
mental a  method  as  chemical  facts,  they  axe  showing 
themselvefi  true  Baconians,  and  proving  their  adver- 
saries to  be  mere  syllogizers  and  schoolmen.  As, 
however,  the  notion  of  the  applicability  of  experi- 
mental methods  to  political  philosophy  cannot  coexist 
with  any  just  conception  of  these  methods  themselves, 
the  kind  of  arguments  from  experience  whidi  the 
chemical  theory  brings  forth  as  its  fruits  (and  which 
form  the  staple,  in  this  country  especially,  c^  parlia- 
mentary and  hustings'  oratory),  are  such  as,  at  no  time 
since  BacoUf  would  have  been  admitted  to  be  valid  in 
chemistry  itself,  or  in  any  other  branch  of  experimental 
sdence.  They  are  such  as  these;  that  the  prohibition 
of  foreign  commodities  must  conduce  to  national 
wealth,  because  England  has  flourished  under  it,  or 
because  countries  in  general  which  have  adopted  it 
have  flourished ;  that  our  laws,  or  our  internal  admi- 
nistration, or  our  constitution,  are  excellent  for  a 
similar  reason:  and  the  eternal  arguments  from  histo- 
rical examples,  from  Athens  or  Rome,  from  the  fires 
in  Smithfield  or  the  French  Revolution. 

I  will  not  waste  time  in  contending  against  modes 
of  argumentation  which  no  person,  with  the  smallest 
practice  in  estimating  evidence,  conld  possibly  be 
betrayed  into;   which  draw  contusions  of  graieni 
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application  from  a  single  uoanalyzed  instance,  or  arbi- 
trarily refer  an  effect  to  some  one  among  its  antece- 
dents, without  any  process  of  elimination  or  comparison 
of  instances.  It  is  a  rule  both  of  justice  and  of  good 
sense  to  gn^ple  not  with  the  absurdeet,  but  with  the 
most  reasonable  form  of  a  wrong  opinion.  We  shall 
suppose  our  inquirer  acquainted  with  the  true  condi' 
tions  of  experimental  investigation,  and  competent  in 
point  of  acquirements  for  realising  them,  if  they  can 
be  realised  in  any  case  of  the  kind.  He  shall  know 
as  much  of  the  facts  of  history  as  mere  erudition 
can  teach — as  much  as  can  be  proved  by  testimony, 
without  the  assistance  of  any  theory;  and  if  those 
mere  facts,  properly  collated,  can  fulfil  the  condi- 
tions of  a  real  induction,  he  ahall  be  qualified  for  the 
task. 

But,  that  no  such  attempt  can  have  the  smallest 
chance  of  success,  has  been  abundantly  shown  in  the 
tenth  chapter  of  the  Third  Book*.  We  there  exa- 
mined whether  effects  which  depend  upon  a  complica- 
tion of  causes,  can  be  made  the  subjects  of  a  true 
induction  by  observation  and  experiment;  and  con- 
cluded, on  the  most  convincing  grounds,  that  they 
cannot.  Since,  of  all  effects,  none  depend  upon  so 
great  a  complication  of  causes  as  social  phenomena, 
we  might  leave  our  case  to  rcBt  in  safety  upon  that 
previous  showing.  But  a  logical  principle,  as  yet  so 
little  familiar  to  the  ordinary  run  of  thinkers,  requires 
to  be  insisted  upon  more  than  once,  in  order  to  make 
the  due  impression}  and  the  present  being  the  case 
which  of  all  others  exemplifies  it  the  most  strongly, 
there  will  be  adnmtage  in  restating  the  grounds  of 
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the  general  maxim,  as  applied  to  the  specialities  of 
the  class  of  inquiries  now  under  consideration. 

§  2.  The  firet  di6Sculty  which  meets  us  in  the 
attempt  to  apply  experimental  methods  for  ascer- 
tainiog  the  laws  of  social  phenomena,  is  that  we  are 
without  the  means  of  making  artificial  experiments. 
Even  if  we  could  contrive  experiments  at  leisure,  and 
try  them  without  limit,  we  should  do  so  under  im< 
mense  disadvantages ;  both  from  the  impossibility  of 
ascertaining  and  taking  note  of  all  the  {ax±s  of  each 
<xse,  and  because  (those  facts  being  in  a  perpetual 
state  of  change)  before  sufficient  time  had  elajMcd  to 
ascertain  the  result  of  the  experiment,  some  material 
circumstances  would  always  have  ceased  to  be  the 
same.  But  it  is  unnecessary  to  consider  the  logical 
objections  which  would  exist  to  the  conclnsiveuess  of 
our  experiments,  since  we  palpably  never  have  the 
power  of  trying  any.  "We  can  only  watch  those 
which  nature  produces,  or  those  which  are  produced 
for  other  reasons.  We  cannot  adapt  our  lo^cal 
means  to  our  wants,  by  varying  the  circumstances 
as  the  exigencies  of  elimination  may  require.  K 
the  spontaneous  instances,  formed  by  contemporary 
events  and  by  the  successions  of  phenomena  recorded 
m  history,  afford  a  sufficient  variation  of  circum- 
stances, an  induction  from  specific  experience  is 
attainable;  otherwise  not.  The  question  to  be  re- 
solved is,  therefore,  whether  the  requisites  for  induc- 
tion respecting  the  causes  of  political  effects  or  the 
properties  of  political  agents,  are  to  be  met  with  in 
history?  including  under  the  term,  contemporary 
history.  And  in  order  to  give  fixity  to  our  concep- 
tions, it  will  be  advisable  to  suppose  this  question 
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asked  in  reference  to  some  special  subject  of  political 
inquiry  or  controversy ;  such  as  that  great  topic  of 
debate  in  the  present  day,  the  operation  of  restrictive 
and  prohibitory  commercial  legislation  upon  national 
wealth.  Let  this,  then,  be  the  scientific  question  to 
be  investigated  by  specific  experience. 

$  3.  Id  order  to  apply  to  the  case  the  most  per- 
fect of  the  methods  of  experimental  inquiry,  the 
Method  of  Difference,  we  require  to  find  two  in- 
stances, which  tally  in  every  particular  except  the 
one  which  is  the  subject  of  inquiry.  If  two  nations 
can  be  found  which  are  alike  in  all  natural  advantages 
and  disadvantages ;  whose  people  resemble  each  other 
in  every  quaUty,  physical  and  moral,  innate  and 
acquired;  whose  habits,  usages,  opinions,  laws  and 
iustitutions  are  the  same  in  all  respects,  except  that 
one  of  them  has  a  more  protective  tariff,  or  in  other 
respects  interferes  more  with  the  freedom  of  industry ; 
and  if  one  of  these  nations  is  found  to  be  rich,  and 
the  other  poor,  or  one  richer  than  the  other,  this  will 
be  an  experimentum  crucis:  a  real  proof  by  experience, 
which  of  the  two  systems  is  most  favourable  to  na- 
tional riches.  But  the  supposition  that  two  such 
instances  can  be  met  with  is  absurd  on  the  face  of  it 
Nor  is  such  a  concurrence  even  abstractedly  possible. 
Two  nations  which  agreed  in  everything  except  their 
commercial  policy  would  agree  also  in  that.  Dif- 
ferences of  legislation  are  not  inherent  and  ultimate 
diversities ;  are  not  properties  of  Kinds.  They  are 
effects  of  pre-existing  causes.  If  the  two  nations 
differ  in  this  portion  of  their  institutions,  it  is  from 
some  difference  in  their  position,  and  thence  in  their 
apparent  interests,  or  in  some  portion  or  other  of 
their  opinions,  habits,  and  tendencies ;  which  opens  a 
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view  of  further  differences  without  any  assignable 
limit,  capable  of  operating  on  their  industrial  pros- 
perity, as  well  as  on  every  other  feature  of  their  con- 
dition, in  more  ways  than  can  be  enumerated  or  ima- 
gined. There  is  thns  a  demonstrated  impossibility  (rf 
obtaining,  in  the  investigationB  of  the  social  science, 
the  conditions  required  for  the  most  coQclusiTe  form 
of  inquiry  by  specific  experience. 

In  the  absence  of  the  direct,  we  may  next  try,  as 
in  other  cases,  the  supplementary  resonrce,  called  in  a 
former  place  the  Indirect  Method  of  Difference :  which, 
instead  of  two  instances  difieiing  in  nothing  but  the 
presence  or  absence  of  a  given  circumstance,  com- 
pares two  clasaea  of  instances  respectively  agreeing  in 
nothing  but  the  presence  of  a  circumstance  on  the 
one  side  and  its  absence  on  the  other.  To  choose  the 
most  advantageous  case  conceivably  (a  case  &r  too 
advantageous  to  be  ever  obtained,)  suppose  that  we 
compare  one  nation  which  has  a  restrictive  policy, 
with  two  or  more  nations  agreeing  in  nothing  but 
in  permitting  free  trade.  We  need  not  now  suppose 
that  either  of  these  nations  agrees  with  the  first  in  all 
its  circumstances ;  one  may  agree  with  it  in  some  of 
its  circumstances,  and  another  in  the  remaindei'. 
And  it  may  be  argued,  that  if  these  nations  remain 
poorer  than  the  restrictive  nation,  it  cannot  be  for 
want  either  of  the  first  or  of  the  second  set  of  circum- 
Btances,  but  it  must  be  for  want  of  the  protecting 
system.  If  (we  might  say)  the  restrictive  nation  had 
prospered  from  the  one  set  of  causes,  the  first  of  the 
free-trade  nations  would  have  prospered  equally;  if 
by  reason  of  the  other,  the  second  would:  but  neither 
has:  therefore  the  prosperity  was  owing  to  the  re- 
strictions. This  will  be  allowed  to  be  a  very  favour- 
able specimen  of  an  argument  from  specific  experience 
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in  politics,  and  if  this  be  incocduatve,  it  would  not  be 
easy  to  find  anotlier  preferable  to  it. 

Yet,  that  it  ia  iDCondasive,  scarcely  requires  to  be 
pointed  out.  Why  must  the  prosperous  nation  have 
prospered  from  one  cause  exclusiTely?  National 
prosperity  is  always  the  collective  result  of  a  multi- 
tude of  favourable  circumstances:  and  of  these,  the 
restrictlTO  nation  may  unite  a  greater  number  than 
either  of  the  others,  although  it  may  have  all  of  those 
circumstances  in  common  with  either  one  or  the 
other  of  them.  Its  prosperity  may  be  partly  owing  to 
drcumstances  common  to  it  with  one  of  those  nations, 
and  partly  with  the  other,  while  they,  having  each  of 
them  only  half  the  number  of  favourable  circum- 
stances, have  remained  inferior.  So  that  the  closest 
imitation  which  can  be  made,  in  the  social  science,  of  a 
genuine  induction  fivm  direct  experience,  gives  but  a 
spedous  semblance  of  conclusiveness,  without  any  real 
value. 

^  4.  The  Method  of  Difference  in  either  of  its 
forms  being  thus  completely  out  of  the  question,  there 
remains  the  Method  of  Agreement.  But  we  are 
already  aware  of  how  little  Value  this  method  is,  in 
cases  admitting  Plurality  of  Causes :  and  social  pheno- 
mena are  those  in  which  the  plurality  prevails  In  the 
utmost  possible  extent. 

Suppose  that  the  observer  makes  the  luckiest  hit 
which  could  be  given  him  by  any  conceivable  combi- 
nation of  chances:  that  he  finds  two  nations  which 
agree  in  no  circumstance  whatever,  except  in  havii^  a 
restrictive  system,  and  in  being  prosperous;  or  a 
number  of  nations,  all  prosperous,  which  have  no 
antecedent  circumstances  common  to  them  all  bat 
that  of  having  a  restrictive  policy.    It  is  unnecessary 
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to  go  into  the  consideration  of  the  imposailMUty  of 
ascertaining  from  history,  or  even  from  contemporary 
observation,  that  such  is  really  the  &ct;  that  the 
nations  agree  in  no  other  drcumstance  capable  of  in- 
fluencing the  case.  Let  us  suppose  this  imposability 
vanquished,  and  the  fact  ascertained  that  they  agreed 
only  in  a  restrictive  system  as  an  antecedent,  and 
mdustrial  prosperity  as  a  consequent.  What  d^ree 
of  presumption  does  this  raise,  that  the  restrictive 
system  caused  the  prosperity?  One  so  trifling  as  to 
be  equivalent  to  none  at  all.  That  some  one  ante* 
cedent  is  the  cause  of  a  g^ven  effect,  because  all  other 
antecedents  have  been  found  capable  of  being  elimi- 
nated, is  a  just  inference,  only  if  the  effect  can  have 
but  one  cause.  If  it  admits  of  several,  notfaiog  is 
more  natural  than  that  each  of  these  should  sepa- 
rately admit  of  being  eliminated.  Now,  in  the  case 
of  political  phenomena,  the  supposition  of  unity 
of  cause  is  not  only  wide  of  the  truth,  but  at  an 
immeasurable  distance  from  it.  The  causes  of  every 
social  phenomenon  which  we  are  particularly  interested 
about,  security,  wealth,  freedom,  good  government, 
public  virtue,  public  intelligence,  or  their  opposites, 
are  in&nitely  numerous:  especially  the  external  or 
remote  causes,  which  alone  are>  for  the  most  part, 
accessible  to  direct  observation.  No  one  cause  suf- 
fices of  itself  to  produce  any  one  of  these  phenomena; 
while  there  are  countless  causes  which  have  some  in- 
fluence over  them,  and  may  co-operate  rather  in  their 
production  or  in  their  prevention.  From  the  mere 
fact,  therefore,  of  our  having  been  able  to  eliminate 
some  circumstances,  we  can  by  no  means  infer  that 
this  circumstance  was  not  instrumental  to  the  effect 
even  in  the  very  instances  from  which  we  have  elimi- 
nated it.    We  may  conclude  that  the  effect  is  some- 
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times  produced  without  it;  but  not  that,  when  pre- 
sent, it  does  not  contribute  its  part. 

Similar  objections  will  be  found  to  apply  to  the 
Method  of  Concomitant  Variations.  If  the  causes 
which  act  upon  the  state  of  any  society  produced 
effects  differing  from  one  another  in  kind;  if  wealth 
depended  upon  one  cause,  peace  upon  another,  a  third 
made  a  people  virtuous,  a  fourth  intelligent ;  we  might, 
though  unable  to  sever  the  causes  from  one  another, 
refer  to  each  of  them  that  property  of  the  effect 
which  waxed  as  it  waxed,  and  which  waned  as  it 
waned.  But  every  attribute  of  the  social  body  is  in- 
fluenced by  innumerable  causes;  and  such  is  the 
mutual  action  of  the  co-existing  elements  of  society, 
that  whatever  affects  any  one  of  the  more  important 
of  them,  will  by  that  alone,  if  it  does  not  affect  the 
others  directly,  affect  them  indirectly.  The  effects, 
therefore,  of  different  agents  not  being  different  in 
quality,  while  the  quantity  of  each  is  the  mixed  result 
of  all  the  agents,  the  variations  of  the  aggregate  can- 
not bear  any  uniform  proportion  to  those  of  any  one 
of  its  component  parts. 

$  5.  There  remains  the  Method  of  Residues;  which 
appears,  on  the  first  view,  less  foreign  to  this  kind  of 
inquiry  than  the  three  other  methods,  because  it  only 
requires  that  we  should  accurately  note  the  circum- 
stances of  some  one  country,  or  state  of  society. 
Making  allowance,  thereupon,  for  the  effect  of  all 
causes  whose  tendencies  arc  known>  the  residue  which 
those  causes  are  inadequate  to  explain  may  plausibly 
be  imputed  to  the  remainder  of  the  circumstances 
which  are  known  to  have  existed  in  the  case.  Some- 
thing similar  to  this  is  the  method  which  Coleridge* 
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describes  himself  as  having  followed  in  his  political 
essays  in  the  Monag  Pott.  "Or  every  great  occor- 
rraice  I  endeavoured  to  discover  in  past  bistoiy  the 
event  that  most  nearly  resembled  it.  I  procured, 
wherever  it  was  possible,  the  contemporary  historians, 
monorialists,  and  pampbleteos.  Then  fairly  sub- 
tracting the  points  oi  difierenoe  from  those  of  likeness, 
as  the  balance  iavoured  the  fbnner  or  the  latter,  I 
conjectured  that  the  result  wonld  be  the  same  or 
different.  As  for  instance  in  the  series  of  essays 
entitled  *  A  comparison  of  France  under  Napoleon 
with  Rome  under  the  first  Cxsars,'  and  in  those  which 
followed,  '  on  the  probable  final  restoration  of  the 
Bourbons.'  The  same  plan  I  pursued  at  the  com- 
mencement of  the  Spani^  Revolution,  and  with  the 
same  success,  taking  the  war  of  the  United  Provinces 
with  Philip  11.  as  the  groundwork  of  the  compa- 
rison." In  this  inquiry  Ckderidge  no  doubt  employed 
the  Method  of  Residues;  for,  in  "  subtracting  the  points 
of  difference  from  those  of  likeness,"  he  doubtless 
wdgfaed,  and  did  not  content  himself  with  numbering, 
them :  he  doubtless  took  those  points  of  agreement 
only,  which  m^ht  be  known  from  their  own  nature  to 
be  capable  of  influencing  the  effect,  and,  allowing  for 
that  influence,  concluded  that  the  remainder  of  the 
result  would  be  referable  to  the  points  of  diferencc 

Whatever  may  be  the  efficacy  of  this  method,  it 
is,  as  we  long  ago  remarked,  not  a  method  of  pore 
observation  and  experiment;  it  concludes,  not  from 
a  comparison  of  instances,  but  from  the  comparison 
of  an  instance  with  the  result  of  a  previous  deduction. 
Applied  to  social  phenomena,  it  presupposes  that  the 
causes  from  which  part  of  the  effect  proceeded  are 
already  known;  and  as  we  have  shown  that  these 
cannot  have  been  known  by  specific  experience,  they 
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moat  have  faeea  learned  by  deductbii  from  the  prin- 
dples  of  hmnaa  nature;  experience  being  called  in 
only  as  a  supplementary  resonrce,  to  determine  the 
causes  which  produced  an  unexplained  residue.  But 
if  the  principles  of  human  nature  may  be  had  recourse 
to  for  the  estabhsbment  of  some  political  truths,  they 
may  for  all.  If  it  be  admissible  to  say,  England  must 
have  prospered  by  reason  of  her  prohibitory  system, 
because  after  allowing  for  all  the  other  tendencies 
which  have  been  operating,  there  is  a  portion  of 
prosperity  still  to  he  accounted  for;  it  must  be  admis- 
wble  to  go  to  the  same  source  for  the  effect  of  the 
prohibitory  system,  and  examine  what  account  the 
laws  of  human  motives  and  actions  will  enable  us  to 
gjve  of  ite  tendencies.  Nor,  in  &ct,wiU  the  experimental 
argument  amount  to  anything,  except  in  verificatlwi 
of  a  conclusion  drawn  firom  those  general  laws.  For 
we  may  subtract  the  dSect  of  one,  two,  three,  or  four 
causes,  but  we  shall  never  succeed  in  snbtracUng  the 
effect  of  all  causes  except  one;  while  it  would  be  a 
curious  instance  of  the  dangers  of  too  much  caution, 
if,  to  avoid  depending  on  d,  priori  reasoning  concerning 
the  effect  of  a  single  cause,  we  should  oblige  our- 
selves to  depend  upon  as  many  separate  d  priori  rea- 
sonings as  there  are  causes  operating  concurrently 
with  that  particular  cause  in  some  given  instance. 

We  have  now  sufficiently  chanicterized  the  absurd 
misconception  of  the  mode  of  investigation  proper  to 
political  phenomena,  which  I  have  termed  the  Che- 
mical Method.  So  lengthened  a  discussion  would  not 
have  been  necessary,  if  the  claim  to  decide  authori- 
tatively on  poUtical  doctrines  were  confined  to  persons 
who  had  competently  studied  any  one  of  the  higher 
departments  of  physical  science.  But  since  the  gene- 
rality of  those  who  reason  on  political  subjects,  satis- 
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factoriljr  to  themselves  and  to  a  more  or  less  numerous 
body  of  admirers,  know  nothing  whatever  of  the 
methods  of  physical  investigation  beyond  a  few  pre- 
cepts wluch  they  conUnue  to  parrot  after  Bacon, 
being  entirely  unaware  that  Bacon's  conception  of 
scientific  inquiry  has  done  its  work,  and  that  science 
has  now  advanced  into  a  higher  stage;  there  are  pro- 
bably many  to  whom  such  remarks  as  the  ffnr^oing 
may  still  be  useful.  In  an  age  in  which  chemistry 
itself,  when  attempting  to  deal  with  the  m(H%  complex 
chemical  sequences,  those  of  the  animal  or  even  the 
vegetable  orgasm,  has  found  it  necessary  to  become, 
and  has  succeeded  in  becoming,  a  Deductive  Science- 
it  is  not  to  be  apprehended  that  any  person  of  scientific 
habits,  who  has  kept  pace  with  Uie  general  progress 
of  the  knowledge  of  nature,  can  be  in  danger  of  apply- 
ing the  methods  of  elementary  chemistry  to  explore 
the  sequences  of  the  most  complex  order  of  pheno- 
mena in  existence. 
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Chaptee  VIII. 
OF  THE  GEOMETRICAL,  OB  ABOTBACT  METHOD. 

§  1.  The  miscoDception  discussed  ia  the  preceding 
chapter  is,  as  we  said,  chiefly  committed  by  persons 
not  much  accustomed  to  scientific  investigation:  prac- 
titioners in  politics,  who  rather  employ  the  common- 
places of  philosophy  to  justify  their  practice,  than 
seek  to  guide  their  practice  by  any  philosophic 
views ;  or  imperfectly  educated  men,  who,  in  ignorance 
of  the  careful  selection  and  elaborate  comparison  of 
instances  required  for  the  formation  of  a  sound  theory, 
attempt  to  found  one  upon  a  few  coincidences  which 
they  have  casually  noticed. 

The  erroneous  method  of  which  we  are  now  to 
treat  is,  on  the  contrary,  peculiar  to  thinking  and 
studious  minds.  It  never  could  have  suggested  itself 
but  to  persons  of  some  femiliarity  with  the  nature  of 
scientific  research ;  who, — being  aware  of  the  impossi- 
bility of  establishing,  by  casual  observation  or  direct 
experimentation,  a  true  theory  of  sequences  so  com- 
plex as  are  those  of  the  social  phenomena, — have 
recourse  to  the  simpler  laws  which  are  immediately 
.operative  in  those  phenomena,  and  which  are  no  other 
than  the  laws  of  the  nature  of  the  human  beings 
therein  concerned.  These  thinkers  perceive  (what 
the  partisans  of  the  chemical  or  experimental  theory 
do  not)  that  the  philosophy  of  society  is  a  deductive 
science.  But,  from  an  insufficient  consideration  of  the 
specific  nature  of  the  subject  matter, — and  often  because 
(their  own  scientific  education  having  stopped  short 
in  too  early  a  stage)  geometry  stands  in  their  minds 
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as  the  type  of  all  deductive  sdence;  it  is  to  geometry 
rather  than  to  astronomy  and  natural  philosophy,  that 
they  unconsciously  assimilate  the  deductive  science  of 
society. 

Among  the  difierences  between  geometry  (a  scaeoce 
of  coexistent  facts,  altogether  independent  of  the  laws 
of  the  succession  of  phenomena),  and  those  physical 
Sciences  of  Causation  which  have  been  rendered  de- 
ductive, the  following  is  one  of  the  most  oonspicuoos: 
Iliat  geometry  affi>nb  no  room  for  what  so  coostandy 
occurs  in  mechanics  and  its  applications,  the  case 
of  conflicting  forces;  of  causes  which  counteract  or 
modify  one  another.  In  mechanics  we  continoally 
find  two  or  more  moving  forces  producing,  not  motion, 
but  rest;  or  motion  in  a  different  direction  firom  that 
which  would  have  been  produced  by  either  of  the 
generating  forces.  It  is  true  that  the  effect  of  the 
joint  forces  is  the  same  when  they  act  simultaneously, 
as  if  they  had  acted  one  after  uiother,  or  by  turas; 
and  it  is  in  this  that  the  difference  between  mech^ 
nical  and  chemical  laws  consists.  But  still  the  efiects, 
whether  produced  by  successive  or  by  simultaneous 
action,  do,  wholly  or  in  part,  cancel  one  another:  what 
the  one  force  does,  the  other,  partly  or  alt<^ether, 
undoes.  There  is  no  similar  state  of  things  in  geo- 
metry. The  result  which  follows  from  one  geome> 
trical  prin<nple  has  nothing  that  contradicts  the  result 
which  follows  from  another.  What  is  proved  tme 
from  one  geometrical  theorem,  what  would  be  true  if 
no  other  geometrical  principles  existed,  cannot  be 
altered  and  m^e  no  longer  tme  by  reason  of  some 
other  principle.  What  is  once  proved  true  most  be 
true  in  all  cases,  whatever  suppodtion  may  be  made 
in  regard  to  any  other  matter. 

Now  a  conception,  similar  to  this  hst,  would 
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appear  to  have  been  formed  of  the  social  science,  in 
tbe  minds  of  the  earlier  of  those  who  have  attempted 
to  cultiTUte  it  by  a  deductive  method.  Mechiuucs 
would  be  a  science  very  similar  to  geometry*  if  every 
motion  resulted  from  one  force  alone,  and  not  irom  a 
conflict  of  forces.  In  the  geometrical  theory  of 
society,  it  seems  to  be  supposed  tlmt  this  is  really  the 
case  with  the  social  phenomena;  and  that  each  of 
them  results  always  from  only  one  force,  one  single 
property  of  human  nature. 

At  the  point  which  we  have  now  reached,  it  cannot 
be  necessary  to  say  anythii^  either  in  proof  or  in 
illustration  of  the  assertion  that  such  is  not  the  true 
character  of  the  social  phenomena.  There  is  not, 
among  these  most  complex  and  (for  that  reason)  most 
modifiable  of  all  phenomena,  any  one  over  which 
innumerable  forces  do  not  exercise  influence;  which 
does  not  depend  upon  a  conjunction  of  very  many 
causes.  We  have  not,  therefore,  to  prove  the  notion 
in  question  to  be  an  error,  but  to  prove  that  the  error 
has  been  committed;  that  so  mistaken  aconcepticot 
of  the  mode  in  which  the  phenomena  of  society  are 
produced,  has  actually  been  entertained. 

$  2.  One  numerous  division  of  the  reasoners  who 
have  treated  social  facts  according  to  geometrical 
methods,  not  admitting  of  any  modification  of  one 
law  by  another,  must  for  the  present  be  left  out  of 
consideration;  because  in  them  this  error  is  compli- 
cated with,  and  is  the  efiiect  of,  another  fundamental 
misconception,  of  which  we  have  already  taken  some 
notice,  and  which  will  be  treated  of  more  fully  before 
we  conclude.  I  speak  of  those  who  deduce  political 
conclusions  not  from  laws  of  nature,  not  from 
sequences  of  phenomena,  real  or  una^nary,  bat  from 
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xinbending  practical  maxims.  Such,  for  example,  are  all 
who  found  their  theories  of  politics  upon  what  is  called 
abstract  right,  that  is  to  say,  upon  universal  precepts; 
a  pretension  of  which  we  have  already  noticed  the 
chimerical  nature.  Such,  in  like  manner,  are  thiwe 
who  make  the  assumption  of  a  social  contract,  or  any 
other  kind  of  original  obligation,  and  apply  it  to 
particular  cases  by  mere  interpretation.  But  in  this 
the  fundamental  error  is  the  attempt  to  treat  an  art 
like  a  science,  and  to  hare  a  deductive  art ;  the  irra- 
tionality of  which  will  be  shown  in  a  Juture  chapter. 
It  win  be  proper  to  take  our  exemplification  of  the 
geometrical  theory  from  those  thinkers  who  have 
avoided  this  additional  error,  and,  who  entertain,  so 
far,  a  juster  idea  of  the  nature  of  political  inquiry. 

We  may  cite,  in  the  first  instance,  those  who 
assume  as  the  principle  of  their  political  philosophy 
that  government  is  founded  on  fear;  that  the  dread 
of  each  other  is  the  one  motive  by  which  human 
beings  were  originally  brought  into  a  state  of  society, 
and  are  still  held  in  it.  Some  of  the  earlier  scientific 
inquirers  into  politics,  in  particular  Hobbes,  assumed 
this  proposition,  not  by  implication,  but  avowedly,  as 
the  foundation  of  their  doctrine,  and  attempted  to 
build  a  complete  philosophy  of  politics  thereuppn.  It 
is  true  that  Hobbes  (who  is  so  much  the  most  con- 
siderable of  these,  that  we  need  not  particularly  advert 
to  any  of  the  rest)  did  not  find  this  one  maxim  suffi- 
cient to  carry  him  through  the  whole  of  bis  subject, 
,but  was  obliged  to  eke  it  out  by  the  double  sophism 
of  an  original  contract.  I  call  this  a  double  sophism; 
&Bi,  as  passing  off  a  fiction  for  a  fact,  and  secondly, 
as  assuming  a  practical  principle,  or  precept,  as  the 
basis  of  a  theory ;  which  is  a  petitio  prmcipii,  since  (as 
we  noticed  in  treating  of  that  Fallacy)  every  rule  tif 
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conduct,  even  though  it  be  so  binding  a  one  as  the 
observance  of  a  promise,  must  rest  its  own  foundations 
upon  the  theory  of  the  subject,  and  the  theory,  there- 
fore, cannot  rest  upon  it 

4  3.  Pasung  over  less  important  instances,  I 
shall  oome  at  once  to  the  most  remarkable  example 
affi>rded  by  our  own  times  of  the  geometrical  method 
in  politics;  emanating  from  persons  who  were  well 
aware  of  the  distinction  between  Science  and  Art ;  who 
knew  that  rules  of  conduct  must  follow,  not  precede, 
the  ascertainment  of  laws  of  nature,  and  that  the 
latter,  not  the  former,  is  the  legitimate  field  for  the 
application  of  the  deductive  method.  I  allude  to  the 
interest-philosophy  of  the  Bentham  school. 

The  profound  and  original  thinkers  who  are  com- 
monly known  under  this  description,  founded  their 
general  theory  of  government  upon  one  comprehen- 
sive premiss,  namely,  that  men's  actions  are  always 
determined  by  their  interests.  There  is  an  ambiguity 
in  this  last  expression ;  for,  as  the  same  philosophers, 
especially  Bentham,  systematically  gave  the  name  of 
an  interest  to  anything  which  a  person  likes,  the  pro- 
position may  be  understood  to  mean  only  this,  that 
men's  actions  are  always  determined  by  their  wishes. 
In  this  sense,  however,  it  would  not  bear  out  any  of 
the  consequences  which  these  philosophers  drew  from 
it;  and  the  word,  therefore,  in  their  poUtical  reason- 
ings, must  be  understood  to  mean  (which  is  also  the 
explanation  they  themselves,  on  such  occasions,  gave 
of  it,)  what  is  commonly  termed  private,  or  worldly, 
interest. 

Taking  the  doctrine,  then,  in  this  sense,  an  objec- 
tion presents  itself  in  limine  which  might  he  deemed 
a  fatal  one,  namely,  that  so  sweeping  a  proposition  is 
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far  from  being  umTersally  true-  Men  are  not  governed 
in  all  their  actions  by  their  worldly  interests.  This, 
however,  is  by  no  means  so  conclusive  an  objection  as 
it  at  first  appears ;  because  in  politics  we  are  for  the 
most  part  concerned  with  the  conduct  not  of  indi- 
vidual men,  but  either  of  a  series  of  men  (as  a  suc- 
cession of  kings,)  or  a  body  or  mass  of  men,  as  a 
nation,  an  aristocracy,  or  a  representative  assembly. 
And  whatever  is  true  of  a  lai^  majority  of  mankind, 
may  without  much  error  be  taken  for  true  of  any  suc- 
cession of  persons,  considered  as  a  whole,  or  of  any 
collection  of  persons  in  which  the  act  of  the  majority 
becomes  the  act  of  the  whole  body.  Although,  there- 
fore, the  maxim  is  sometimes  expressed  in  a  manner 
lumecessarily  paradoxical,  the  consequences  drawn 
from  it  will  hold  equally  good  if  the  assertion  be 
limited  as  follows — ^Any  succession  of  men,  or  the 
majority  of  any  body  of  men,  will  be  governed  in  the 
bulk  of  their  conduct  by  thdr  personal  interests.  We 
are  bound  to  allow  to  this  school  of  philosophers  the 
benefit  of  this  more  rational  statement  of  their  fonda- 
mental  maxim,  which  moreover  is  in  strict  conformity 
to  the  explanations  which,  when  considered  to  be 
called  for,  have  been  ^ven  by  themselves. 

The  theory  goes  on  to  infer,  coirectiy  enough,  that 
if  the  actions  of  mankind  are  determined  in  the  main 
by  their  selfish  interests,  the  only  rulers  who  will 
govern  according  to  the  interest  of  the  governed,  are 
those  whose  selfish  interests  are  in  accordance  with 
it.  And  to  this  is  added  a  third  proposition,  namely, 
that  no  rulers  have  their  selfish  interest  identical  with 
that  of  the  governed,  unless  it  be  rendered  so  by 
accountabihty,  that  is,  by  dependence  upon  the  will  of 
the  governed.  In  other  words  (and  as  the  result  of 
the  whole),  that  the  desire  of  retaining  or  the  fear  of 
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losing  their  power,  and  whatever  is  thereon  conse- 
quent, is  the  sole  motive  which  can  be  relied  on  for 
producing  on  the  part  of  rulers  a  course  of  conduct  in 
accordance  with  the  general  interest 

We  have  thus  a  Amdamental  theorem  of  political 
science,  consisting  of  three  syllogisms,  and  depending 
chiefly  upon  two  general  premisses,  in  each  of  which 
a  certiun  efiect  is  coDsidered  as  determined  only  by 
one  cause,  not  by  a  concuirence  of  causes.  In  the 
one,  it  is  assumed  that  the  actions  of  average  rulers 
are  determined  solely  by  self-interest;  in  the  other, 
that  the  sense  of  identity  of  interest  with  the  governed, 
is  produced  and  prodndble  by  no  other  cause  than 
responsibility. 

Neither  of  these  propositions  is  by  any  means 
true;  the  last  is  extremely  wide  of  the  truth. 

It  is  not  true  that  tiie  actions  even  of  average 
ruleis  are  wholly,  or  anything  approaching  to  wholly, 
determined  by  their  personal  interest,  or  even  by  their 
own  opinion  of  their  personal  uaterest.  I  do  not 
speak  of  the  influence  of  a  sense  of  duty,  or  feelings 
of  philanthropy,  motives  never  to  be  exclusively 
relied  on,  although  (except  in  countries  or  during 
periods  of  great  moral  debasement)  they  influence 
almost  all  rulers  in  some  degree,  and  some  rulers  in  a 
very  great  degree.  But  I  insist  only  upon  what  is 
true  of  all  nilera,  viz.,  that  the  character  and  course 
of  their  actions  is  largely  influenced  (independently  of 
personal  calculation)  by  the  habitual  sentiments  and 
feelings,  the  general  modes  of  thinking  and  acting, 
which  prevtul  throughout  the  conmiunity  of  which 
they  are  members;  as  well  as  by  the  feelings,  habits, 
and  modes  of  thoi^ht  which  characterize  the  parti- 
cular class  in  that  community  to  which  they  them- 
selves belong.    And  no  one  will  understand  or  be 

Google 


556  LOGIC   OF  THB   HOBAL   8CIKNCBS. 

able  to  decipher  their  system  of  conduct,  who  does 
not  take  all  these  thii^  into  account.  They  are  also 
much  influenced  by  the  maxims  and  traditions  which 
have  descended  to  them  from  other  rulers,  their  pre^ 
decesBors ;  and  which  have  been  known  to  maintain, 
during  long  periods,  a  successful  struggle  in  a  direction 
contrary  to  the  private  interests  of  the  rulers  for  the 
time  being.  I  put  aside  the  influence  of  other 
less  general  causes.  Although,  therefore,  the  private 
interest  of  the  rulers  or  of  the  ruling  class  is  a  very 
powerful  force,  constantly  in  action,  and  exercising  the 
most  important  influence  upon  their  conduct;  there  is 
also,  in  what  they  do,  a  large  portion  which  that 
private  interest  by  no  means  afibrds  a  sufficient  ex- 
planation of:  and  even  the  particulars  which  consti- 
tute the  goodness  or  badness  of  their  government,  are 
in  some,  and  no  small  degree,  influenced  by  those 
among  the  circumstances  acting  upon  them,  which 
cannot,  with  any  propriety,  be  included  in  the  term 
self-interest. 

Turning  now  to  the  other  proposition,  that  respon- 
sibihty  to  the  governed  is  the  only  cause  capable  of 
producing  in  the  rulers  a  sense  of  identity  of  interest 
with  the  community;  this  is  still  less  admissible  as  an 
universal  truth,  than  even  the  former.  We  are  not 
speaking  of  perfect  identity  of  interest,  which  is  an 
impracticable  chimera;  which,  most  assuredly,  respon- 
sibility to  the  people  does  not  give.  "We  speak  of 
identity  in  essentials ;  and  the  essentials  are  different  at 
difierent  places  and  times.  There  are  a  large  number 
of  cases  in  which  those  things  which  it  is  most  for 
the  interest  of  the  people  that  their  ruler  should  do, 
are  also  those  which  he  is  prompted  to  do  by  his 
strongest  personal  interest,  the  consolidation  of  his 
power.    The  suppression,  for  instance,  of  anarchy  and 
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resistance  to  law, — the  complete  establishment  of  the 
authority  of  the  central  government,  in  a  state  of 
society  like  that  of  Europe  in  the  middle  ages, — is  the 
strongest  interest  of .  the  people,  and  also  of  the 
rulers  simply  because  they  are  the  rulers;  and 
responsibility  on  their  part  could  not  strengthen, 
though  in  many  conceivable  ways  it  might  weaken, 
the  motives  prompting  them  to  pursue  this  object. 
During  the  greater  part  of  the  reign  of  Queen  Eli- 
zabeth, and  of  many  o^er  monarchs  who  might  be 
named,  the  sense  of  identity  of  interest  between  the 
sovereign  and  the  niajority  of  the  people  was  pro- 
bably stronger  than  it  usually  is  in  responsible  go- 
vernments: everything  that  the  people  had  most  at 
heart,  the  monarch  had  at  heart  too.  Had  Peter  the 
Great,  or  the  nigged  savages  whom  he  began  to 
civilize,  the  truest  inclination  towards  the  things  which 
were  for  the  real  interest  of  those  savages? 

1  am  not  here  attempting  to  establish  a  theory  of 
government,  and  am  not  called  upon  to  determine  the 
proportional  weight  which  ought  to  be  given  to  the 
circumstances  which  this  school  of  geometrical  politi- 
cians left  out  of  their  system,  and  those  which  they 
took  into  it.  I  am  only  concerned  to  show  that  their 
method  was  unscientific;  not  to  measure  the  amount 
of  error  which  may  have  affected  their  practical  con- 
clusions. 

It  is  but  justice  to  them,  however,  to  remark, 
that  their  mistake  was  not  so  much  one  of  sub- 
stance as  of  form ;  and  consisted  in  presenting  in  a 
systematic  shape,  and  as  the  scientific  treatment  of  a 
great  philosophical  question,  what  should  have  passed 
for  that  which  it  recdly  was,  the  mere  polemics  of  the 
day.  Although  the  actions  of  rulers  are  by  no  means 
wholly  determined  by  their  selfish  interests,  it  is  aa  a 
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Becurity  against  those  selfish  mterests  that  constita- 
tional  checks  are  required;  and  for  that  purpose  audi 
checks,  in  England,  and  in  maxrf  other  countries,  can 
in  DO  manner  he  dispensed  with.  It  is  true,  moreover, 
that  in  the  particular  stage  of  dvilization  throi^;h 
which  £urope  is  now  passing,  either  express  or  vir- 
tual responsihility  to  the  goremed  is  the  only  nieans 
practically  available  to  create  a  feeling  of  identity  of 
interest,  in  the  cases,  and  on  the  points,  where  that 
feeling  does  not  sufficiently  exist.  To  all  this,  and  to 
the  arguments  which  may  be  founded  upon  it  in  favour 
of  measures  for  the  correction  of  our  rq>re8entative 
system,  I  have  nothing  to  object;  but  I  cosfesa  my 
regret,  that  the  small  though  highly  important  portion 
of  the  philosophy  of  government,  which  was  wanted 
for  the  immediate  purpose  of  serving  the  cause  of 
parliamentary  reform,  should  have  been  held  forth  by 
philosophers  of  such  eminence  as  a  complete  theory. 

It  is  not  to  be  imagined  possible,  nor  is  it  true  in 
point  of  fact,  that  these  philosophers  regarded  the 
few  premissea  of  their  theory  as  including  all  that  is 
required  for  explaining  social  phenomena,  or  for  deter* 
mining  the  choice  of  forms  of  government  and  mea- 
sures of  legislation  and  administration.  Iliey  were 
too  highly  instracted,  of  too  comprehensive  intellect, 
and  some  of  them  of  too  sobw  and  practical  a  cha- 
racter, for  such  an  error.  Tfaey  would  have  ^i[died 
and  did  apply  their  principles  with  innumerable  allow- 
ances. But  it  is  not  allowances  that  are  wanted. 
There  is  little  chance  of  making  due  amends  in  the 
superstructure  of  a  theory  for  the  want  of  suffident 
breadth  in  its  foundations.  It  is  unphilosophical  to 
construct  a  science  out  of  a  few  of  tbe  agencies  by 
which  the  phenomena  are  determined,  and  leave  the 
rest  to  the  routine  of  practice  or  the  sagacity  of  am- 
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jectore.  We  either  ought  not  to  pretend  to  sdentific 
fonns,  or  we  ought  to  study  all  the  detenaining 
agencies  equally,  and  endeaTour,  so  far  as  it  can  be 
done,  to  include  all  of  them  within  the  pale  of  the 
science;  else  we  shall  infallibly  bestow  a  dispropor- 
tionate attention  upon  those  which  our  theory  takes  into 
account,  while  we  miseBtimate  the  rest,  and  probably 
underrate  their  importance.  That  the  deductions 
should  be  irom  the  whole  and  not  from  a  part  only 
of  the  laws  of  nature  that  are  concerned,  would  be 
desirable  even  if  those  omitted  were  bo  insigmficant 
in  comparison  with  the  others,  that  they  m^ht,  for 
most  purposes  and  on  most  occasions,  be  left  out  of 
the  account.  But  this  is  far  indeed  from  being  true 
in  the  social  science.  The  phenomena  of  society  do 
not  depend,  in  essentials,  upon  any  one  agency  or  law 
of  human  nature,  with  only  inconsiderable  modifica- 
tions from  others.  The  whole  of  the  laws  of  human 
nature  influence  those  phenomena,  and  there  is  not 
one  which  influences  them  in  a  small  degree.  There  is 
not  one,  the  removal  or  any  great  alteration  of  which 
would  not  materially  afiect  the  whole  aspect  of  society, 
and  change  more  or  less  most  of  the  principal  se- 
quences of  the  social  phenomena. 

The  theory  which  has  been  the  subject  of  these 
remarks  is,  in  this  country  at  least,  the  principal  con- 
temporary example  of  what  I  have  styled  the  geome- 
trical method  of  pbilosophiaDg  in  the  social  science; 
and  our  examination  of  it  has,  for  this  reason,  been 
more  detailed  than  might  otherwise  have  been  deemed 
necessary  in  a  work  like  the  present.  Having  now 
sufficiently  illustrated  the  two  erroneous  methods,  we 
shall  pass  without  iiirther  prelimmary  to  the  true 
method ;  that  which  proceeds  (conformably  to  the 
practice  of  the  higher  branches  of  physical  science) 
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deductively  indeed,  but  by  deduction  from  many,  not 
firom  one  or  a  very  few,  original  premisses ;  considering 
each  effect  as  (what  it  really  is)  an  a^ire^te  result  (^ 
many  causes,  operating  sometimes  through  the  same, 
sometimes  through  different  mental  agencies,  or  laws 
of  human  nature. 
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Chapter  IX. 


OP  THE  PHYSICAL,  OR  CONCRETE  DEDUCTIVE, 
METHOD. 

$  1.  After  what  has  been  said  to  illustrate  the 
nature  of  the  inquiry  ioto  the  social  phenomena,  the 
general  character  of  the  method  proper  to  that  inquiry 
is  sufficiently  evident,  and  needs  only  to  be  recapitu- 
lated, not  proved.  However  complex  the  phenomena, 
all  their  sequences  and  coexistences  result  from  the  laws 
of  the  separate  elements.  The  effect  which  is  produced, 
in  social  phenomena,  by  any  complex  set  of  circum- 
stances, amounts  precisely  to  the  sum  of  the  effects  of 
the  circumstances  taken  singly:  and  the  compfexity 
does  not  arise  from  the  number  of  the  laws  themselves, 
which  is  not  remarkably  great ;  but  from  the  extraor- 
dinary number  and  variety  of  the  data  or  elements — of 
the  agents  which,  in  obedience  to  that  small  number 
of  laws,  co-operate  towards  the  effect.  The  Social 
Science,  therefore,  (which  I  shall  henceforth,  with  M. 
Comte,  designate  by  the  more  compact  term  Soci- 
o'ogy.)  is  a  deductive  science;  not,  indeed,  after  the 
the  model  of  geometry,  but  after  that  of  the  higher 
physical  sciences.  It  infers  the  law  of  each  effect  from 
the  laws  of  canaalion  upon  which  that  effect  depends; 
not,  however,  from  the  law  merely  of  one  cause,  as  in 
the  geometrical  method ;  but  by  considering  all  the 
causes  which  conjunctly  influence  the  effect,  and  com- 
poundiug  their  laws  with  one  another.  Its  method, 
in  short,  is  the  Concrete  Deductive  Method;  that  of 
which  astronomy  furnishes  the  most  perfect,  natural 
philosophy  a  somewhat  less  perfect  example,  and  the 
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employment  of  which,  with  the  adaptations  and  pre- 
cautions required  by  the  subject,  is  beginning  to 
regenerate  physiology. 

Nor  does  it  admit  of  doubt,  that  similar  adapta- 
tions and  precautions  are  indispensable  in  sociology. 
In  applying,  to  that  most  complex  of  all  studies,  what 
is  demonstrably  the  sole  method  capable  of  throwing 
the  light  of  science  even  upon  phenomena  of  a  far 
inferior  degree  of  complication,  we  ought  to  be  aware 
that  the  same  superior  complexity  which  renders  the 
instrument  of  Deduction  more  necessary,  renders  it  also 
more  precarious ;  and  we  must  be  prepared  to  meet,  by 
apptopriate  contrivanceB,  this  increase  of  difficulty. 

The  actions  and  feelings  of  human  beings  in  the 
social  state,  are,  no  doubt,  entirely  governed  by 
psychological  and  ethological  laws:  whaterer  influ- 
ence any  cause  exercises  upon  the  social  phenmnena, 
it  exercises  through  those  laws.  Supposing  therefore 
the  laws  of  human  actions  and  feelings  to  be  suffi* 
eiently  known,  there  is  no  extraordinary  difficulty  in 
determining  from  those  laws,  the  nature  of  the  soda! 
effects  which  any  given  cause  tends  to  produce.  But 
when  the  question  is  that  of  compounding  several 
tendencies  together,  and  computing  the  aggregate 
result  of  many  coexistent  causes ;  and  especially  when, 
by  attempting  to  predict  what  will  actually  occur  in  a 
given  case,  we  incur  the  obligation  of  estimating  and 
compounding  together  the  influences  of  all  the  causes 
which  happen  to  exist  in  that  case;  we  attempt  a 
task,  to  proceed  far  in  which,  certainly  surpasses  the 
compass  of  the  human  faculties. 

If  all  the  resources  of  science  are  not  sufficient  to 
enable  us  to  calculate  h  priori,  with  complete  pred- 
sion,  the  mutual  action  of  three  bodies  gravitatiag 
towarda  one  anotheV}  it  may  be  judged  with  what 
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prospects  of  success  we  should  endeavour,  from  the 
laws  of  human  nature  only,  to  calculate  the  result  of 
the  conflicting  tendencies  which  are  acting  in  a  thou- 
sand diflerent  directions  and  promoting  a  thousand 
different  changes  at  a  given  instant  in  a  given  society  i 
although  we  might  and  ought  to  be  able,  from  the 
lavre  of  human  nature,  to  distinguish  correctly  enough 
the  tendencies  themselves,  so  far  as  they  depend  od 
causes  accessible  to  our  observation;  and  to  determine 
the  direction  which  each  of  them,  if  acting  alone, 
would  impress  upon  society,  as  well  as,  in  a  general 
way  at  least,  to  pronounce  that  some  of  these  tenden- 
cies are  more  powerful  than  others. 

But,  without  dissembling  the  necessary  imperfec- 
tions of  the  h  priori  method  when  applied  to  such  a 
subject,  neither  ought  we,  on  the  other  hand,  to  exag- 
gerate them.  The  same  objections  which  apply  to 
the  Method  of  Deduction  in  this  its  most  difficult 
employment,  apply  to  it,  as  we  formerly  showed*,  in 
its  easiest ;  and  would  even  there  have  been  insuper- 
able if  there  had  not  existed,  as  was  then  fully  ex- 
plained, an  appropriate  remedy.  This  remedy  consists 
in  the  process  which,  under  the  name  of  Verification, 
we  have  characterised  as  the  third  essential  consti- 
tuent part  of  the  Deductive  Method ;  that  of  collating 
the  conclusions  of  the  ratiocination  either  with  the 
Concrete  phenomena  themselves,  or,  when  such  are 
obtainable,  with  their  empirical  laws.  The  ground  of 
confidence  in  any  concrete  deductive  science  is  not 
the  h  priori  reasoning,  but  the  consihence  between 
its  results  abd  those  of  observation  h  posteriori. 
Either  of  these  processes  when  divorced  from  the  other 
diminishes  in  value  as  the  subject  increases  in  com- 
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plication,  and  this  in  so  rapid  a  ratio  as  soon  to  be- 
come entirely  worthless }  but  the  reliance  to  be  placed 
in  the  concurrence  of  the  two  sorts  of  evidence,  not 
only  does  not  diminish  in  anything  like  the  same  pro- 
portion, but  is  not  necessarily  much  diminished  at  all. 
Nothing  more  results  than  a  disturbance  in  the  order 
of  precedency  of  the  two  processes,  sometimes  amount- 
ing to  its  actual  inversion:  insomuch  that  instead  of 
deducing  our  conclusions  by  reasoning,  and  verifying 
them  by  observation,  we  in  some  cases  begin  by 
obtaining  them  conjecturally  from  specific  experience, 
and  afterwards  connect  them  with  the  principles  of 
human  nature  by  <i  priori  reasonings,  which  reasonings 
are  thus  a  real  Verification. 

The  greatest  living  authority  on  scientific  methods 
in  general,  and  the  only  philosopher  who,  with  a 
competent  knowledge  of  those  methods,  has  attempted 
to  characterize  the  Method  of  Sociology,  M.  Comte, 
considers  this  inverse  order  as  inseparably  inherent  in 
the  nature  of  sociological  speculation.  He  looks  upon 
the  social  science  as  essentially  consisting  of  generali- 
zations from  history,  verified,  not  originally  suggested, 
by  deduction  from  the  laws  of  human  nature.  Such 
an  opinion,  from  such  a  thinker,  deserves  the  most 
serious  consideration ;  but  though  I  shall  presently 
endeavour  to  show  the  eminent  importance  of  the 
truth  which  it  contains,  I  cannot  but  think  that  this 
truth  is  enunciated  in  too  unlimited  a  manner,  and 
that  there  is  considerable  scope  In  sociological  in- 
quiry for  the  direct,  as  well  as  for  the  inverse.  De- 
ductive Method. 

It  will,  in  fact,  be  shown  in  the  next  chapter,  that 
there  is  a  kind  of  sociological  inquiries  to  which,  from 
their  prodigious  complication,  the  method  of  direct 
deduction  is  altogether  inapplicable,  while  by  a  happy 
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compensation  it  is  precisely  in  these  cases  that  we 
are  able  to  obtain  the  best  empirical  laws:  to  these 
inquiries,  therefore,  the  Inverse  Method  is  exclusively 
adapted.  But  there  are  also,  as  will  presently  appear, 
other  cases  in  which  it  is  impossible  to  obtain  from 
direct  observation  anything  worthy  the  name  of  an 
empirical  law;  and  it  fortunately  happens  that  these 
are  the  very  cases  in  which  the  Direct  Method  is 
least  affected  by  .the  objection  which  undoubtedly 
must  always  affect  it  in  a  certain  degree. 

We  shall  begin,  then,  by  looking  at  Sociology  as 
a  science  of  direct  Deduction,  and  considering  what 
can  be  accomplished  in  it,  and  under  what  limitations, 
by  that  mode  of  investigation.  We  shall,  then,  in  a 
separate  chapter,  examine  and  endeavour  to  charac- 
terize the  inverse  process, 

$  2.  It  is,  in  the  first  place,  distinctly  apparent 
that  Sociology,  considered  as  a  system  of  deductions 
a  priori,  cannot  be  a  science  of  positive  predictions, 
hut  only  of  tendencies.  We  may  be  able  to  conclude, 
from  the  laws  of  human  nature  applied  to  the  circum- 
stances of  a  given  state  of  society,  that  a  particular  - 
cause  will  operate  in  a  certain  manner  unless  counter- 
acted; but  we  can  never  be  assured  to  what  extent  or 
amount  it  will  so  operate,  or  affirm  with  certainty 
that  it  will  not  be  counteracted ;  because  we  can 
seldom  know,  even  approximatively,  all  the  agencies 
which  may  coexist  with  it,  and  still  less  calculate  the 
collective  result  of  so  many  combined  elements.  The 
remark,  however,  must  here  be  once  more  repeated, 
that  knowledge  insufficient  for  prediction  may  be  most 
valuable  for  guidance.  It  is  not  necessary  for  the 
wise  conduct  of  the  affairs  of  society,  no  more  than 
of  any  man's  private  concerns,  that  we  shguld  b?  able 
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(o  foresee  infallibly  the  results  of  what  we  do.  We 
must  seek  our  objects  by  meaos  which  may  perhaps 
be  defeated,  and  take  precautions  against  dangers 
which  possibly  may  never  be  realised.  The  aim  of 
practical  politics  is  to  surround  the  society  which  is 
imder  our  superintendence  with  the  greatest  possiUe 
number  of  circumstances  of  which  the  tendencies  are 
beneficial,  and  to  remove  or  counteract,  as  far  as 
practicable,  those  of  which  the  tendencies  are  inju- 
rious. A  knowledge  of  the  tendencies  only,  though 
without  the  power  of  accurately  predicting  their  con- 
jxmct  result,  gives  izs  to  a  certain  extent  this  power. 

It  would,  however,  be  an  error  to  suppose  that 
even  with  respect  to  tendencies,  we  could  arrive 
in  this  manner  at  any  great  number  of  propo- 
sitions which  will  be  true  in  all  societies  withont 
exception.  Slich  a  supposition  would  be  incon- 
sistent with  the  eminently  modifiable  nature  of  the 
social  phenomena,  and  the  multitude  and  variety  o( 
the  circumstances  by  which  they  are  modified;  cir- 
cumstances never  the  same,  or  even  nearly  the  same, 
in  two  diifersnt  societies,  or  in  two  diSerent  periods 
of  the  same  society.  This  would  not  be  so  serious  an 
6bstacle  if,  though  the  causes  acting  upon  society  in 
general  are  numerous,  those  which  influence  any  one 
feature  of  society  were  limited  in  number;  for  we 
might  then  insulate  any  particular  social  phenomenon, 
!Uid  investigate  its  laws  without  disturbance  from  the 
rest.  But  the  truth  is  the  very  opposite  of  this. 
Whatever  affects,  in  an  appreciable  degree,  any  one 
dernent  of  the  social  state,  affects  through  it  all  the 
other  elements.  The  mode  of  production  of  all  social 
phenomena  is  one  great  case  of  Intermixture  of  Laws. 
We  can  never  either  understand  in  theory  or  com- 
giai^d  in  practice  the  condition  of  a  society  in  any  one 
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respect,  without  taking  into  considemtioo  its  coodition 
io  all  other  respects.  There  is  no  social  phenomenon 
which  i«  not  more  or  less  influenced  hy  pveiy  other 
part  of  the  condition  of  the  same  society,  and  there< 
fore  by  every  cause  which  is  influencing  any  other  of  the 
contemporaneous  social  phenomena.  There  js,  in  short, 
a  conteitms  (to  borrow  an  expression  from  physiology) 
similar  to  that  existing  among  the  various  organs  and 
junctions  of  the  physical  frame  of  man  and  the  more 
perfect  animals;  and  constituting  one  of  the  many 
analogies  which  have  rendered  universal  such  expresr 
sions  as  the  "  body  politic"  and  "body  natural,"  Jt 
follows  from  this  consensus,  that  unless  two  societies 
could  be  alike  in  all  the  circumstances  which  surrouud 
wid  influence  them  (which  would  imply  their  being 
ahke  io  their  previous  history),  no  portion  whatever 
of  their  phenomena  will,  unless  by  accident,  precisely 
correspoud;  no  one  cause  will  produce  exactly  the 
same  effect  in  both.  Every  cause,  as  Its  effect 
spreads  through  society,  comes  somewhere  in  con- 
tact with  diflbrent  sets  of  ^encies,  ^nd  (bus  has 
its  effects  on  some  of  the  social  phenomena  dif- 
ferently modified;  and  these  differences,  by  their  ra^Cr 
tion,  produce  a  difiierence  even  in  those  of  the  efiecis 
which  would  otherwise  have  been  the  same.  We  pan 
never,  therefore,  affirm  with  certajpty  that  a  cause 
which  has  a  particular  tendency  in  one  pepple  or*  in  one 
age  will  have  exaptly  the  same  tendency  in  another, 
without  referring  back  to  our  premisses,  and  perform- 
ing over  again  for  the  8econ4  age  or  nation,  that 
analysis  of  the  whole  of  its  influencing  circumstances 
which  we  had  already  performed  for  the  firat.  The 
deductive  science  of  society  does  not  lay  down  a  the- 
orem, asserting  in  an  universal  manner  the  effept  of 
any  cause;  but  rather  teaches  us  how  to  frame  the 
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proper  theorem  for  the  circumstances  of  any  given 
case.  It  does  not  give  us  the  laws  of  sodety  in 
general,  but  tlie  means  of  determining  the  phenomena 
of  any  given  society  from  the  particular  elements  or 
tlata  of  that  society. 

All  the  general  propositions  of  the  deductive 
science  are  therefore,  in  the  strictest  sense  of  the 
word,  hypothetical.  They  are  grounded  on  some 
supposititious  set  of  circumstances,  and  declare  how 
some  given  cause  will  operate  in  those  circumstances, 
supposing  that  no  others  are  combined  with  them. 
If  the  set  of  circumstances  supposed  have  been  taken 
from  those  of  any  existing  society,  the  conclusions 
will  be  true  of  that  society,  provided,  and  in  as  far  as, 
the  effect  of  those  circumstances  shall  not  be  modified 
by  others  which  have  not  been  taken  into  the  account. 
If  we  desire  a  nearer  approach  to  concrete  truth,  we 
can  only  aim  at  it  by  taking,  or  endeavouring  to  take, 
a  greater  number  of  individualising  circumstances  into 
the  computation. 

Considering,  however,  in  how  accelerating  a  ratio 
the  uncertainty  of  our  conclusions  increases,  as  we 
attempt  to  take  the  effect  of  a  greater  number  of  con- 
current causes  into  our  calculations ;  the  hypothetical 
combinations  of  circumstances  upon  which  we  con- 
struct the  general  theorems  of  the  science,  cannot  be 
made  very  complex,  without  so  rapidly  accumulating  a 
liability  to  error  as  must  soon  deprive  our  conclusions 
of  all  value.  This  mode  of  inquiry,  considered  as  a 
means  of  obtaining  general  propositions,  must  there- 
fore, on  pain  of  entire  frivolity,  be  limited  to  those 
classes  of  social  facts  which,  though  influenced  like 
the  rest  by  all  sociological  agents,  are  under  the  imme- 
diate influence,  principally  at  least,  of  a  few  only. 
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§  3.  Notwithstanding  the  universal  consensus  of 
the  social  phenomena,  whereby  nothing  which  takes 
place  in  any  part  of  the  operations  of  society  is  with- 
out its  share  of  influence  on  every  other  part ;  and 
notwithstanding  the  paramount  ascendency  which  the 
general  state  of  civilization  and  social  progress  in  any 
given  society  must  hence  exercise  over  all  the  partial 
and  subordinate  phenomena ;  it  is  not  the  less  true 
that  different  species  of  social  facts  are  in  the  main 
dependent,  immediately  and  in  the  first  resort,  upon 
different  kinds  of  causes;  and  therefore  not  only  may 
with  advantage,  but  must,  be  studied  apart:  just  as 
in  the  natural  body  we  study  separately  the  physiology 
and  pathology  of  each  of  the  principal  organs  and 
tissues,  although  every  one  is  acted  upon  by  the 
state  of  all  the  others;  and  although  the  peculiar 
constitution  and  general  state  of  health  of  the  orga- 
nism co-operates  with  and  often  preponderates  over 
the  local  causes,  in  determining  the  state  of  any  par- 
ticular organ. 

On  these  considerations  is  grounded  the  existence 
of  distinct  and  separate,  though  not  independent, 
branches  or  departments  of  sociological  speculation. 

There  is,  for  example,  one  large  class  of  social 
phenomena,  in  which  the  immediately  determining 
causes  are  principally  those  which  act  through  the 
desire  of  wealth  ;  and  in  which  the  psychological  law 
mainly  concerned  is  the  familiar  one,  that  a  greater . 
gain  is  preferred  to  a  smaller.  I  mean,  of  course,  that 
portion  of  the  phenomena  of  society  which  emanate  - 
from  the  industrial,  or  productive,  operations  of  man- 
kind ;  and  from  those  of  their  acts  through  which  the 
distribution  of  the  products  of  those  industrial  opera- 
tions takes  place,  in  so  far  as  not  effected  by  force,  or  ' 
modified  by  voluntary  gift.    By  reasoning  from  that  one 
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law  of  human  nature,  and  from  the  pripcipal  outward 
circumstances  (whether  universal  or  confined  to  par- 
ticular states  of  society)  which  operate  upon  the 
human  mind  through  that  law,  we  may  he  enabled  to 
explain  and  predict  this  portion  of  the  phenomena  of 
society,  so  far  as  they  depend  upon  that  class  t^  dr- 
curastaoces  only;  overlooking  the  influence  of  any 
other  of  the  circumstances  of  society;  and  therefore 
neither  tracing  back  the  circumstances  which  we  do 
take  into  account,  to  their  possible  origin  in  eome 
other  facts  in  the  social  state,  nor  making  allowance 
for  the  manner  in  which  any  of  those  other  circum- 
stances may  interfere  with,  and  counteract  or  modify, 
the  efiiect  of  the  former.  A  science  is  thus  constructed, 
which  has  received  the  name  of  Pohtical  Economy. 

The  motive  which  suggests  the  separation  of  this 
portion  of  the  social  [^enomena  from  the  rest,  and  the 
creation  of  a  distinct  science  relating  to  them,  is — that 
they  do  mainly  depend,  at  least  in  the  first  resort, 
upon  one  class  of  circumstances  only ;  and  that  evoi 
when  other  circumstances  interfere,  the  ascertainment 
of  the  effect  due  to  the  one  class  of  circumstances 
alone,  is  a  suCSciently  intricate  and  difficult  business 
to  make  it  expedient  to  perform  it  once  for  qU,  and 
then  allow  for  the  effect  of  the  modifying  circumstances  : 
especially  as  certain  fixed  combinations  of  the  former 
are  apt  to  recur  often,  in  conjunction  with  ever 
varying  circumstances  of  the  latter  class. 

Political  Economjfc  as  I  have  said  on  another  occa- 
sion, concerns  itself  only  with  "such  of  the  pheomn^ia 
of  the  social  state  as  take  place  in  consequence  of  the 
pursuit  of  wealth.  It  makes  entire  abstraction  of  every 
other  human  passion  or  motive;  except  those  which 
may  be  regarded  as  perpetually  antagonising  principles 
to  the  desire  of  wealth,  namely,  aversion  to  labour, 
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and  desire  of  the  present  eojoyment  of  costly  indul- 
gences. These  it  takes,  to  a  certain  exteot,  into  its 
calculations,  because  these  do  not  merely,  like  our 
other  desires,  occasionally  OHiflict  with  the  pursuit  of 
wealth,  but  accompany  it  always  as  a  drag  or  impe- 
diment, and  are  therefore  inseparably  mixed  up  in  the 
consideration  of  it.  Political  Economy  considers  man- 
kind as  occupied  solely  in  acquiring  and  consuming 
wealth;  and  aims  at  showing  what  is  the  course  of 
action  into  which  mankind,  living  in  a  state  of  society, 
would  he  impelled,  if  that  motive,  except  in  the 
degree  in  which  it  is  checked  by  the  two  perpetual 
counter-motives  above  adverted  to,  were  absolute  ruler 
of  all  their  actions.  Under  the  influence  of  this 
desire,  it  shows  mankind  accumulating  wealth,  and 
employing  that  wealth  in  the  production  of  other 
wealth }  sanctioning  by  mutual  agreement  the  institu- 
tion ^of  property ;  establishing  laws  to  prevent  indi- 
viduals from  encroaching  upon  the  property  of  others 
by  force  or  fraud ;  adopting  various  contrivances  for 
increasing  the  productiveness  of  their  labour;  settling 
the  division  of  the  produce  by  agreement,  under  the 
influence  of  competition  (competition  itself  being 
governed  by  certain  laws,  which  laws  are  therefore 
the  ultimate  regulators  of  the  division  of  the  produce) ; 
and  employing  certain  expedients  (as  money,  credit,  &c.) 
to  facilitate  the  distribution.  All  these  operations, 
though  many  of  them  are  really  the  result  of  a  plu- 
rality of  ipotives,  are  considered  by  political  economy 
as  flowing  solely  from  the  desire  of  wealth.  The 
science  then  proceeds  to  investigate  the  laws  which 
govern  these  several  operations,  under  the  supposition 
that  man  is  a  being  who  is  determined,  by  the  neces- 
sity of  his  nature,  to  prefer  agreatev  portion  of  wealth 
to  a  srpaller,  iu  all  cases,  without  any  other  exception 
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than  that  constituted  by  the  two  counter-motives 
already  specified.  Not  that  any  political  economist 
was  ever  so  absurd  as  to  suppose  that  mankind  are 

'  realty  thus  constituted,  but  because  this  is  the  mode 
in  which  science  must  necessarily  proceed.  When  an 
effect  depends  upon  a  concurrence  of  causes,  these 
causes  must  be  studied  one  at  a  time,  and  their  laws 
separately  investigated,  if  we  wish,  through  the  causes, 
to  obtain  the  power  of  either  predicting  or  controlling 
the  effect ;  since  the  law  of  the  effect  is  comptounded 
of  the  laws  of  all  the  causes  which  determine  it.    llie 

-law  of  the  centripetal  and  that  of  the  tangential  force 
must  have  been  known,  before  the  motions  of  the 
earth  and  planets  could  be  explained,  or  many  of 
theni  predicted.  The  same  is  the  case  with  the  con- 
duct of  man  in  society.  In  order  to  judge  how  he 
will  act  under  the  variety  of  desires  and  aversions 
which  are  concurrently  operating  upon  liim,  we  must 
know  bow  he  would  act  under  the  exclusive  influence 
of  each  one  in  particular.  There  is,  perhaps,  no  action 
of  a  man's  life  in  which  he  is  neither  under  the  imme- 
diate nor  under  the  remote  influence  of  any  impulse 
but  the  mere  desire  of  wealth.  There  are  many  parts 
of  human  conduct  of  which  wealth  is  not  even  the 
principal  object,  and  to  these  political  economy  does 
not  pretend  tliat  its  conclusions  are  applicable.  But 
there  are  also  certain  departments  of  human  affairs,  in 

^.  which  the  acquisition  of  wealth  is  the  main  and  ac- 
knowledged end.     It  is  only  of  these  that  political 

-  economy  takes  notice.  The  manner  in  which  it 
necessarily  proceeds  is  that  of  treating  the  main  and 

.  acknowledged  end  as  if  it  were  the  sole  end ;  which, 

- ,  of  all  hypotheses  equally  simple,  is  the  nearest  to  the 

^ruth.     The  political  economist  inquires,  what  are  the 

actions  which  would  be  produced  by  this  desire,  if 
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within  the  departments  in  question  it  were  unimpeded 
by  any  other.  In  this  way  a  nearer  approximation  is 
obtained  than  would  otherwise  be  practicable  to  the 
real  order  of  human  afiairs  in  those  departments. 
This  approximation  has  then  to  be  corrected  by  making 
proper  allowance  for  the  effects  of  any  impulses  of  a 
different  description,  which  can  be  shown  to  interfere 
with  the  result  in  any  particular  case.  Only  in  a  few 
of  the  most  striking  cases  (such  as  the  important  one 
of  the  principle  of  population)  are  these  corrections 
interpolated  Into  the  expositions  of  political  economy 
itself;  the  strictness  of  purely  scientific  arrangement 
being  thereby  somewhat  departed  from,  for  the  sake 
of  practical  utility.  So  far  as  it  is  known^  or  may  be 
presumed,  that  the  conduct  of  mankind  in  the  pursuit 
of  wealth  is  under  the  collateral  influence  of  any  other 
of  the  properties  of  our  nature,  than  the  desire  of 
obtaining  the  greatest  quantity  of  wealth  with  the 
least  labour  and  self-denial,  the  conclusions  of  poli- 
tical economy  will  so  far  fail  of  being  applicable  to  the 
explanation  or  prediction  of  real  events,  until  they 
are  modified  by  a  correct  allowance  for  the  degree  of 
influence  exercised  by  the  other  cause." 

When  M.  Comte  (for  of  the  objections  raised  by 
inferior  thinkers  it  is  unnecessary  here  to  take  account) 
pronounces  the  attempt  to  treat  political'  economy, 
even  provisionally,  as  a  science  apart,  to  be  a  misap- 
prehension of  thescientific  method  proper  to  Sociology ; 
I  cannot  but  think  that  he  has  overlooked  the  exten- 
sive and  important  practical  guidance  which  may  be 
derived,  in  any  given  state  of  society,  from  general 
propositions  such  as  those  above  indicated;  even 
though  the  modifying  iufluence  of  the  miscellaneous 
causes  which  the  theory  does  not  take  into  account, 
as  well  as  the  effect  of  the  general  social  changes  in 
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progress,  be  provisionally  overlooked.  And  although 
it  has  been  a  very  common  error  of  political 
economists  to  draw  conclusions  from  the  elements 
of  one  state  of  society,  and  apply  them  to  other  states 
in  which  many  of  the  elements  are  not  the  same ;  it 
is  even  then  not  difficult,  by  tracing  back  the  demon- 
strations, and  introdudng  the  new  premisses  in  their 
proper  places,  to  make  the  same  general  course  of 
argument  which  serve  for  the  one  case,  serve  for 
the  others  too. 

Tot  example,  it  has  been  greatly  the  custom  of 
English  political  economists  to  discuss  the  natural 
laws  of  the  distribution  of  the  produce  of  industry,  on 
a  supposition  which  is  scarcely  realized  anywhere  out 
of  England  and  Scotland,  namely,  that  the  produce 
is  "  shared  among  three  classes,  altogether  distinct 
from  one  another,  labourers,  capitalists,  and  landlords; 
and  that  all  these  are  free  agents,  permitted  in  law 
and  in  fact  to  set  upon  their  labour,  their  capital,  and 
their  land,  whatever  price  they  are  able  to  get  for  it. 
The  conclusions  of  the  science,  being  all  adapted  to  a 
society  thus  constituted,  require  to  be  revised  when- 
ever they  are  applied  to  any  other.  They  are  inap- 
plicable where  the  only  capitalists  are  the  landlords, 
and  the  labourers  are  their  property,  as  in  slave 
countries.  They  are  inapplicable  where  the  universal 
landlord  is  the  state,  as  in  India.  They  are  ihappli- 
cable  where  the  agricultural  labourer  is  generally  the 
owner  both  of  the  land  itself  and  of  the  Capital,  as  in 
France,  or  of  the  capital  only,  aS  in  Ireland."  But 
although  it  may  often  be  very  justly  objected  to  theexist- 
ing  race  of  political  economists  "  that  they  attempt  to 
Construct  a  permanent  fabric  out  of  transitory  mate- 
rials; that  they  take  for  granted  the  immutability  of 
arrangements  of  society,  many  of  which  are  in  their 
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nature  floctnating  or  progrcseive,  and  enunciate  vrith 
as  little  qualification  as  if  tliey  were  uniTersal  and 
absolute  truths,  propositions  which  are  perhaps  ap- 
plicable to  no  state  of  society  except  the  particular 
one  in  which  the  writer  happened  to  live^"  this  does 
not  take  away  the  value  of  the  propositions,  consi- 
dered with  reference  to  the  state  of  society  from 
which  they  were  drawn.  And  even  as  applicable  to 
other  states  of  society,  "  It  must  not  be  supposed 
that  the  science  is  so  incomplete  and  unsatisfactory  as 
this  might  seem  to  prove.  Though  many  of  its  con- 
clusions are  only  locally  true,  its  method  of  investi- 
gation is  applicable  universally;  and  as  he  who  has 
solved  a  certain  number  of  algebraic  equations,  can 
without  difficulty  solve  all  others  of  the  same  kind, 
so  he  who  knows  the  poUticat  economy  of  England, 
or  even  of  Yorkshire,  knows  that  of  all  nations,  actual 
or  possible,  provided  he  have  good  sense  enough  not 
to  expect  the  same  conclusion  to  issue  from  varying 
premisses."  Whoever  is  thoroughly  master  of  the 
laws  which,  under  free  competition,  determine  the 
rent,  profits,  and  wages,  received  by  landlords,  capi- 
talists, and  labourers  in  a  state  of  society  in  which  the 
three  classes  are  completely  separate,  will  have  no 
difficulty  in  determining  the  very  different  laws  which 
regulate  the  distribution  of  the  produce  among  the 
classes  interested  in  it,  in  any  of  the  states  of  culti- 
vation and  landed  property  set  forth  in  the  foregoing 
extract*. 

i  4.  I  would  not  here  undertake  to  decide  what 
other  hypothetical  or  abstract  sciences,    similar    to 


*  Tlie  qnotations  in  this  paragrftpli  arc  from  a  paper  writteii 
by  the  author,  and  pubti^d  hi  a  periodkid  in  1834. 
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Political  Economy,  may  admit  of  being  carved  out  of 
the  general  body  of  the  social  science;  what  other 
portions  of  the  social  phenomena  are  in  a  suffi- 
ciently close  and  complete  dependence,  in  the  first 
resort,  upon  a  peculiar  class  of  causes,  to  make  it 
convenient  to  create  a  preliminary  science  of  those 
causes;  postponing  the  consideration  of  the  causes 
which  act  through  them,  or  in  concurrence  with  them, 
to  a  later  period  of  the  inquiry.  There  is  however 
among  these  separate  departments  [one  which  cannot 
be  passed  over  in  silence,  being  of  a  more  compre- 
hensive and  commemding  character  than  any  of  the 
other  branches  into  which  the  social  science  may 
admit  of  being  divided.  Like  tbem,  it  is  directly 
conversant  with  the  causes  of  only  one  class  of 
social  facts,  but  a  doss  which  exercises,  immediately 
or  remotely,  a  paramount  influence  over  the  rest.  I 
allude  to  what  may  be  termed  Political  Ethology,  or 
the  science  of  the  causes  which  determine  the  type 
of  character  belonging  to  a  people  or  to  an  age.  Of 
all  the  subordinate  branches  of  the  socid  science,  this 
is  the  most  completely  in  its  infancy.  The  causes  of 
national  character  are  scarcely  at  all  understood,  and 
the  effect  of  institutions  or  social  arrangements  upon 
national  character  is  generally  that  portion  of  their 
efiects  which  is  least  attended  to,  and  least  compre- 
hended. Nor  is  this  wonderful,  when  we  consider  the 
infant  state  of  the  Science  of  Ethology  itself,  from 
whence  the  laws  must  be  drawn  of  which  the  truths  of 
political  ethology  are  but  results  and  exemplifications. 
Yet  to  whoever  well  considers  the  matter,  it  must 
appear  that  the  laws  of  national  character  are  by  far 
the  most  important  class  of  ^sociological  laws.  In  the 
first  place,  the  character  which  is  formed  by  any 
state  of  social  circumstances  is  in  itself  the  most  iute- 
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resting  phenomenon  which  that  state  of  society  can 
possibly  present.  Secondly,  it  is  also  a  fact  which 
enters  largely  into  the  production  of  all  the  other  phe- 
nomena. And  above  all,  the  character,  that  is,  the 
opinions,  feeUngs,  and  habits,  of  the  people,  though 
greatly  the  results  of  the  state  of  society  which  pre- 
cedes them,  are  also  greatly  the  causes  of  the  Btate  of 
society  which  follows  them;  and  are  the  power  hy 
which  all  those  of  the  circumstances  of  society  which 
are  artificial,  laws  and  customs  for  instance,  are  alto- 
gether moulded:  customs  evidently,  laws  no  less 
really,  either  by  the  direct  influence  of  public  senti- 
ment upon  the  ruling  powers,  or  by  the  effect  which 
the  state  of  national  opinion  and  feeling  has  in  deter- 
mining the  form  of  government  and  shaping  the  cha- 
racter of  the  governors. 

As  might  he  expected,  the  most  imperfect  part  of 
those  branches  of  sociology  which  have  been  culti- 
vated as  separate  sciences,  is  the  theory  of  the  manner 
in  which  their  conclusions  are  affected  by  ethological 
considerations.  The  omission  is  no  defect  in  them  as 
abstract  or  hypothetical  sciences,  but  it  vitiates  them 
in  their  practical  application  as  branches  of  the 
comprehensive  social  science.  In  poUtical  economy 
for  instance,  empirical  laws  of  human  nature  are 
tacitly  assumed  by  English  thinkers,  which  are  calcu- 
lated only  for  Great  Britun  and  the  United  States. 
Among  other  things,  an  intensity  of  competition  is 
constantly  supposed,  which,  as  a  general  mercantile 
fact,  exists  in  no  country  in  the  world  except  those 
two.  An  English  political  economist,  Uke  his  coun- 
trymen in  general,  has  seldom  learned  that  it  is  pos- 
sible that  men,  in  conducting  the  business  of  selling 
their  goods  over  a  counter,  should  care  more  aboiit 
their  ease  or  their  vanity  than  about  their  pecuniary 
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gain.  Yet  those  who  know  the  habiti  of  the  Con- 
tinent of  Europe  arc  aware  how  apparently  Bmall  a 
motive  often  outweighs  the  desire  of  money-getting, 
even  in  the  operations  which  have  money-getting  for 
their  direct  object.  The  more  highly  the  science  of 
ethology  is  cultivated,  and  the  better  the  diversities  of 
national  character  are  understood)  the  smaller,  pro- 
bably, will  the  number  of  propositions  become,  which 
it  will  be  coQBidered  safe  to  build  upon  as  nniverHd 
principles  of  human  nature. 

These  oonsiderationa  show  that  the  process  of 
dividing  off  the  social  science  into  compartments,  in 
order  that  each  may  be  studied  separately,  and  its 
conclusions  afterwards  corrected  for  practice  by  the 
modifications  supplied  by  the  others,  must  be  subject 
to  at  least  one  important  limitation.  Those  portions 
alone  of  the  social  phenomena  can  with  advantage 
he  made  the  subjects,  even  provisionally,  of  distinct 
branches  of  science,  into  which  the  diversities  of  cho- 
racter  between  different  nations  or  different  times 
enter  as  influencing  causes  only  in  a  secondary  degree. 
Those  phenomena,  on  the  contrary,  with  which  the 
influences  of  the  ethological  state  of  the  people  are 
mixnl  up  at  every  step  (so  that  the  connexion  of 
effects  and  causes  cannot  be  even  rudely  marked  out 
without  taking  those  influences  into  consideration) 
could  not  with  any  advantage,  nor  without  great 
disadvantage,  be  treated  independently  of  political 
ethology,  nor,  therefore,  of  all  the  circumstances  by 
which  the  qualities  of  a  people  are  influenced.  Fw 
this  reason  (as  well  as  for  others  which  will  hereafter 
appear)  tbere  can  be  no  separate  Science  of  Govern- 
ment; that  being  the  feet  which,  of  all  others,  is  most 
mixed  up,  both  as  cause  and  effect,  with  the  qualities 
qf  the  particular  people  or  of  the  particular  age.     All 
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questions  respecting  the  tendeacdei  of  formi  of  go- 
vemment  must  stand  part  of  the  general  science  of 
Bocaety,  not  of  any  separate  hranch  of  it. 

This  general  Science  of  Society,  aa  distinguished 
firom  the  separate  departments  of  the  science  (each  of 
which  asserts  its  conclusions  only  conditionally,  sub- 
ject to  the  paramount  control  of  the  laws  of  the 
general  science)  it  now  remains  for  us  to  characterize. 
And,  as  will  be  shown  presently,  nothing  of  a  really 
scientific  character  is  here  possible,  except  by  the 
iiiTerte  deductive  method.  Bat  before  we  quit  the 
subject  of  those  sociological  speculations  which  proceed 
by  way  of  direct  deduction,  we  must  examine  in  what 
relation  they  stand  to  that  indispensable  element  in  all 
deductive  sciences,  Verification  by  Specific  Experience 
■*-the  comparison  betweei^  the  conclusions  of  reason- 
ing and  the  results  of  observation. 

$  5.  We  have  seen  that,  in  most  deductive  sdencea, 
and  among  the  rest  in  Ethology  itself,  which  is  the 
immediate  foundation  of  the  Social  Sdenee,  a  prelimi- 
nary work  of  preparation  is  performed  upon  the  ob- 
g«ved  facts,  to  fit  them  for  being  rapidly  and  accurately 
collated,  sometimes  even  for  beingcollated  at  all,  with  ( 
the  conclusions  of  theory.  This  preparatory  treab':"'^^ 
ment  consists  in  finding  general  propoeitions  which 
express  concisely  what  is  common  to  large  classes  of 
observed  facta :  and  these  are  called  the  empirical  laws 
«f  the  phenomena.  We  have,  therefore,  to  inquire, 
whether  any  similar  preparatory  process  can  be  per- 
formed upon  the  facta  of  the  social  science;  whether 
there  are  any  empirical  laws  in  history  or  statistics. 

In  statistics,  it  is  evident  that  empirical  laws  may 
sometimes  be  traced;  and  the  tracing  them  forms 
an  important  part  of  that  system  of  indirect  observa- 
3  p  2 
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tion  on  which  we  must  often  rely  for  the  data  of  the 
Deductive  Science.  The  process  of  the  science  con- 
sists in  inferring  effects  from  their  causes ;  but  we  hare 
often  no  means  of  observing  the  causes,  except  through 
the  medium  of  their  effects.  In  such  cases  the  deduc- 
tive science  is  unable  to  predict  the  effects  for  want 
of  the  necessary  data;  it  can  tell  us  what  causes  are 
capable  of  producing  any  given  effect,  but  not  with 
what  frequency  and  in  what  quantities  those  causes 
exist.  An  instance  in  point  is  afforded  by  a  news- 
paper now  lying  before  me.  A  statement  was  fur- 
nished by  one  of  the  official  assignees  in  bankruptcy, 
showing,  among  the  various  bankruptcies  which  it  bad 
been  his  duty  to  investigate,  in  how  many  cases  the 
losses  had  been  caused  by  misconduct  of  different 
kinds,  and  in  how  many  by  unavoidable  misfortunes. 
The  result  was,  that  the  number  of  fsdlures  caused  by 
misconduct  greatly  preponderated  over  those  arising 
from  all  other  causes  whatever.  Nothing  but  specific 
experience  could  have  given  sufficient  ground  for  a 
conclusion  to  this  purport.  To  collect,  therefore,  such 
empirical  laws  (which  are  never  more  than  approxi- 
mate generalizations)  from  direct  observation,  is  an 
important  part  of  the  process  of  sociological  inquiry. 

The  experimental  process  is  not  here  to  be 
regarded  as  a  distinct  road  to  the  truth,  but  as  a 
means  (happening  accidentally  to  be  the  only,  or  the 
best  available)  for  obtaining  the  data  which  the 
deductive  science  cannot  do  without.  When  the  im- 
mediate causes  of  social  facts  are  not  open  to  direct 
observation,  the  empirical  law  of  the  effects  gives  us 
the  empirical  law  (which  in  that  case  is  all  that  we 
can  obtain)  of  the  causes  likewise.  But  those  imme- 
diate causes  depend  upon  remote  causes;  and  the- 
empirical  law,  obtained  by   this  indirect  mode   of 
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observation,  can  only  be  relied  upon  as  applicable  to 
unobserved,  cases,  so  long  as  tbere  is  reason  to  think 
that  no  change  has  taken  place  in  any  of  the  remote 
causes  on  which  the  immediate  causes  depend.  In 
making  use,  therefore,  of  even  the  best  statistical 
generalizations  for  the  purpose  of  inferring  (though  it 
be  only  conjecturally)  that  the  same  empirical  laws 
wHl  hold  in  any  new  case,  it  is  necessary  that  we  be 
perfectly  well  acquainted  with  the  remoter  causes,  in 
order  that  we  may  scrupulously  avoid  applying  the 
empirical  law  to  cases  which  differ  in  any  of  the  cir- 
cumstances on  which  the  truth  of  the  law  ultimately 
depends.  And  thus,  even  where  conclusions  derived 
from  specific  observation  are  available  for  practical  in- 
ferences in  new  cases,  it  is  necessary  that  the  deduc- 
tive science  should  stemd  sentinel  over  the  whole 
process;  that  it  should  be  constantly  referred  to,  and 
its  sanction  obtained  to  every  inference. 

The  same  thing  holds  true  of  all  generalizations 
which  can  be  grounded  on  history.  Not  only  there 
are  such  generalizations,  bat  it  will  presently  be 
shown  that  the  general  science  of  society,  which 
inquires  into  the  laws  of  succession  and  coexistence  of 
the  gr^at  facts  constituting  the  state  of  society  and 
civilization  at  any  time,  can  proceed  in  no  other 
manner  than  by  making  such  generalizations — after- 
wards to  be  confirmed  by  connecting  them  with  the 
psychological  and  etholo^cal  laws  on  which  they 
must  really  depend. 

$  6.  But  (reserving  this  question  for  its  proper 
place),  in  those  more  speci^d  sociological  inquiries 
which  form  the  subject  of  the  separate  branches  of  the 
social  science,  this  two-fold  lo^cal  process  and  reci- 
procal verification  is  not  possible;  specific  experience 
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affbrds  nothing  amoanting  to  empirical  lavs.  This  is 
particularly  the  case  where  the  object  is  to  determiiM 
tha  eftect  of  any  one  sociological  cause  among  a  great 
number  acting  simultaneously;  the  effect,  for  example, 
of  com  laws,  or  of  a  prohibitire  commercial  system 
generally.  Although  it  may  be  perfectly  certun, 
from  theory,  vluit  kind  of  effects  com  laws  must  pro- 
duce, and  in  what  general  direction  their  influence 
miist  tell  upon  industrial  prosperity}  their  efiect  is  yet 
of  necessity  so  much  disguis^  by  the  similar  or  con- 
trary  effects  of  other  influencing  agents,  that  spnific 
experience  can  at  most  only  show  that  in  the  aver^;a 
of  some  great  number  of  instances,  the  cases  where 
there  Were  corn  laws  exhibited  the  effect  in  a  greater 
degree  than  th<»e  where  there  were  not.  Now  the 
number  of  instances  necessary  to  take  in  the  whole 
round  of  combinations  of  the  various  influential  cir- 
cumstances, and  thns  afford  a  fair  average,  never  can 
be  obtained.  Not  only  we  can  never  leam  with  suffi- 
cient authenticity  the  facta  of  so  many  instanoea,  but 
the  world  itself  does  not  affi}rd  thran  in  sufficient 
numbers,  within  the  limits  of  the  given  state  of 
society  and  civilisation  which  such  inquiries  always 
presuppose.  Having  thus  no  previous  empirical  gene- 
ralizations with  which  to  collate  the  conclusions  of 
theory,  the  only  mode  of  direct  verification  which 
remuns  is  to  compare  those  conclusions  with  the  result 
of  an  individual  experiment  or  instance.  But  ben 
the  difficulty  is  equally  great.  For  in  order  to  verify 
a  theory  by  an  experiment,  the  circumstances  of  the 
experiment  must  be  exactly  the  same  with  these  con- 
templated in  the  theory.  But  in  social  pbenomeoa 
the  circumstances  of  no  two  experiments  are  exactfy 
alike.  A  trial  of  com  laws  in  another  country,  or  in 
a  former  genoation,  would  go  a  very  little  way  ttfwaidf 
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verifying  a  conclusion  drawn  reapeoting  their  effect 
in  tbia  generation  and  in  this  country.  It  thus 
happens  in  most  cases  that  the  only  indindnal  in* 
stance  re^y  fitted  to  Teriiy  the  predictions  of  theory 
is  the  very  instance  for  which  the  predictions  were 
made;  and  the  verification  comes  too  late  to  be  of 
any  avail  for  practical  guidance. 

Although,  however,  direct  verification  is  impos* 
sible,  there  is  an  indirect  verification,  which  is  scarcely 
of  less  value,  and  which  is  always  practicable.  The 
conclusion  drawn  as  to  the  indi^dual  case,  can  only 
he  directly  verified  in  tiiat  case;  but  it  is  verified 
indirectly,  by  the  verification  of  other  conclusions, 
drawn  in  other  individual  cases  from  the  same 
laws.  The  experience  which  comes  too  late  to 
verify  the  particular  proposition  to  which  it  refersj 
is  not  too  late  to  help  towards  verifying  the 
general  sufiiciency  of  the  Uieory.  The  test  of  the 
degree  in  which  Uie  science  affords  safe  ground  for 
predicting  (and  consequently  for  practically  dealing 
with)  wbat  has  not  yet  happened,  is  the  degree  in 
which  it  would  have  enabled  us  to  predict  what  has 
actually  occurred.  Before  our  theory  of  the  iofluence 
of  a  particnhu-  cause,  in  a  given  state  of  circumstances, 
can  be  trusted,  we  must  be  able  to  explain  and 
account  for  the  existing  state  of  all  that  portion  of  the 
social  phenomena  which  that  cause  has  a  tendency  td 
influence.  If,  for  instance,  we  would  apply  our  spe- 
culations in  politicid  economy  to  the  prediction  or 
guidance  of  the  phenomena  of  any  country,  we  must 
be  able  to  explun  all  the  mercantile  or  industrial  factb 
of  a  general  character,  appertaining  to  the  present 
state  of  that  country:  to  point  out  causes  sufficient  to 
account  for  all  of  them,  and  prove,  or  show  good  ground 
for  supposing,  that  these  causes  did  really  exist.    If 
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we  cannot  do  this,  it  is  a  proof  either  that  the 
facts  which  ought  to  be  taken  into  account  are  not 
yet  completely  known  to  us,  or  that  althou^ 
we  know  the  facts,  we  are  not  masters  of  a  suffi- 
ciently perfect  theory  to  enable  us  to  assign  their 
consequences.  In  either  case  we  are  not,  in  the 
present  state  of  our  knowledge,  competent  to  draw 
conclusions,  either  speculative  or  practical,  for  that 
country.  In  like  manner  if  we  would  attempt  to 
judge  of  the  effect  which  any  pohtical  institution 
would  have,  supposing  that  it  could  be  introduced 
into  any  given  country ;  we  must  be  able  to  show  that 
the  existing  state  of  the  practical  goyemment  of  that 
country,  and  of  whatever  else  depends  thereon,  toge- 
ther with  the  particular  character  and  tendencies  of 
the  people,  and  their  state  in  respect  to  the  varioas 
elements  of  social  well-being,  are  such  as  the  institu- 
tions they  have  lived  under,  in  conjunction  with  the 
other  circumstances  of  their  nature  or  of  their  posi- 
tion, were  calculated  to  produce. 

It  is  therefore  well  said  by  M.  Comte,  that  in 
order  to  prove  that  our  science,  and  our  knowledge 
of  the  particular  case,  render  us  competent  to  predict 
the  ftittife,  we  must  show  that  they  would  have  ena- 
bled us  to  predict  the  present  and  the  past.  If  there 
be  anything  which  we  could  not  have  predicted,  this 
constitutes  a  residual  phenomenon,  requiring  further 
study  for  the  purpose  of  explanation;  and  we  must 
either  search  among  the  circumstances  of  the  parti- 
cular case  until  we  find  one  which,  on  the  principles 
of  our  existing  theory,  accounts  for  the  unexplained 
phenomenon,  or  we  must  turn  back,  and  seek  the 
explanation  by  an  extension  and  improvement  of  the 
theory  itself. 


zecbvGoOgIC 


OF  THE  INTEESE  DEDUCTIVE,  OE  HISTOMCAL 
METHOD. 

$  1.  There  are  two  kinds  of  sociological  inquiry. 
In  the  first  kind,  the  question  proposed  is,  what  effect 
will  foilow  from  a  given  cause,  a  certain  general  con- 
dition of  social  circumstances  being  pre-supposed. 
As,  for  example,  what  would  be  the  effect  of  imposing 
or  of  repealing  com  laws,  of  abolishing  monarchy  or 
introducing  universal  suffrage,  in  the  present  condition 
of  society  and  civilization  in  any  European  country, 
or  under  any  other  given  supposition  with  regard  to 
the  circumstances  of  society  in  general:  without  refer- 
ence to  the  changes  which  might  take  place,  or  which 
may  already  be  in  progress,  in  those  circumstances. 
But  there  is  also  a  second  inquiry,  namely,  what  are 
the  laws  which  determine  those  general  circumstances 
themselves.  In  this  last  the  question  is,  not  what 
will  be  the  e&ct  of  a  given  cause  in  a  certain  state 
of  society,  but  what  are  the  causes  which  prodace, 
and  the  phenomena  which  characterize,  States  of 
Society  generally.  In  the  solution  of  this  question 
consists  the  general  Science  of  Society;  by  which 
all  the  conclusions  of  the  other  and  more  special 
kind  of  inquiry  must  be  limited  and  controlled. 

J  2.  In  order  to  conceive  correctly  the  scope  of 
this  general  science,  and  distinguish  it  from  the  eubor- 
dinate  departments  of  sociological  speculation,  it  is 
necessary  to  fix  with  precision  the  ideas  attached  to 
the  phrase,  "a  State  of  Society."    What  is  caUeda 
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State  of  society,  is  the  simultaneoas  state  of  all  the 
greater  social  facts,  or  phenomena.  Such  are,  the 
degree  of  knowledge,  and  of  intellectual  and  moral 
culture,  existing  in  the  commilmty,  and  in  every  class 
of  it ;  the  state  of  industry,  of  wealth  and  its  distri- 
bution; the  habitual  occupations  of  the  community; 
their  division  into  classes,  and  the  relations  of  those 
claasea  to  one  another;  th6  common  beliefs  Which 
they  entertaia  on  all  the  subjects  most  important  to 
mankind,  and  the  degree  of  assurance  with  which  thoK 
belie&  are  held;  their  tastes*  and  the  character  and 
degree  of  their  sesthetic  development;  their  form  of 
government,  and  the  more  important  of  thur  laws 
and  customs.  The  condition  of  all  these  things,  and 
of  many  more  which  will  spontaneously  suggest  tfaem- 
■elves,  constitute  the  state  oi  society  or  the  state  of 
civilization  at  any  given  time. 

Wliea  states  of  society,  and  the  causes  which 
produce  them*  are  spoken  of  as  a  subject  of  sciaicei 
it  is  implied  that  there  exists  a  natural  correlation 
among  these  different  elements;  that  not  every  variety 
of  combioatioa  of  these  generd  social  facts  is  possible, 
but  only  certain  combinations;  that,  in  ^tet,  there 
exist  Uniformities  of  Coexistence  between  the  states 
of  the  various  social  phenomena.  And  suc^  is  the 
truth:  as  is  indeed  a  necessary  coniequenoe  of  the 
ibfluence  exercised  by  every  one  of  those  phei 
over  every  other.  It  is  a  fact  implied  in  the  c 
of  the  various  parts  of  the  social  body. 

States  of  society  are  like  different  constitutions 
or  different  ages  in  the  physical  frame;  they  are  coi^ 
ditions  not  of  one  or  a  few  organs  or  functions,  but  of 
the  whole  organism.  Accordingly,  the  infornution 
which  we  possess  respecting  past  ages,  and  respecting 
the  various  states  6f  society  now  exiatiog  ia  dffiertat 
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Kgioni  of  Uie  earth,  does,  when  duly  aoalyied,  exhibit 
tuch  ttaifonDitieB.  It  it  found  that  when  one  of  the 
£Mtures  of  society  is  in  a  {Articular  state,  a  state  of 
tdl  the  other  features,  more  or  less  precisely  determi- 
nate, always  coexists  with  it. 

But  tii6  unifbrmities  of  coe^stence  obtaining 
among  phenomena  which  are  effects  of  causes,  must 
(as  we  have  so  often  obs^Ted)  be  mere  corollaries 
from  the  laws  of  causation  by  which  these  phenomena 
are  actually  determined.  The  mutual  correlation 
between  the  dii!brent  elements  of  each  state  of  society^ 
is  therefore  a  derivatire  law,  resulting  from  the  taws 
which  regulate  the  sucoessioQ  between  one  state  of 
society  and  another:  ftff  the  proximate  cause  of  every 
state  of  society  is  Che  state  of  society  immediately 
preceding  it.  The  fundamental  problem,  therefore,  of 
sociology  is  to  find  the  laws  according  to  which  any 
state  of  society  produces  the  state  which  succeecb  it 
and  takes  its  place.  This  opens  the  great  and  vexed 
question  of  the  progressiveness  of  man  and  society ; 
afi  idea  involved  in  every  just  conception  of  social 
phenomena  as  the  subject  of  a  science. 

§  3.  It  is  one  of  the  characters,  not  absolutely 
peculiar  td  the  Bciences  of  human  nature  and  sodety, 
but  belonging  to  them  in  a  peculiar  degree,  to  be  con- 
versant with  a  subject  matter  whose  properties  are 
changeable.  I  do  not  mean  changeable  from  day  to 
day,  but  ftova  age  to  age;  so  that  not  only  the  quali- 
ties of  individuals  vary,  but  those  of  the  majority  are 
not  the  same  in  one  age  as  in  another. 

Thf)  principal  cause  of  this  peculiarity  is  the  exten- 
sive and  constant  reaction  of  the  efl^ts  upon  thor 
causes.  The  circumstances  in  which  mankind  are 
plttcedf  e^AUa^  acoording  to  their  own  lavra  and  to 
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:the  laws  of  human  nature,  form  the  characters  of  the 
'.  men;  but  the  men,  iu  their  tum>  mould  and  shape  the 
.  circumstances,  for  themselves  and  for  thpse  who  come 
f  after  them.  From  this  reciprocal  action  there  must 
.necessarily  result  either. a  cycle  or  a  progress.  In 
Gastronomy  also  every  fact  is  at  once  effect  and  cause; 
the  successive  positions  of  the  various  heavenly  bodies 
produce  changes  both  in  the  directioi}  and  in  the 
intensity  of  the  forces  by  which  those  positions  are 
determined.  But.  in  the  case  of  the  solar  system, 
these  mutual  actions  bring  round  again,  after  a  certain 
number  of  changes,  the  former  state  of  circumstances, 
which  of  course  leads  to  the  perpetual  recurrence  of 
the  same  series  in  an  unvarying  order.  Those  bodies, 
in  short,  revolve  in  orbits:  hut  there  are  (or,  conform- 
ably to  the  laws  of  astronomy,  there  might  be)  others 
which,  instead  of  an  orbit,  describe  a  trajectory,  or  a 
course  not  returning  into  itself.  One  or  other  of  these 
mnst  be  the  type  to  which  human  affairs  most  also 
couform. 

One  of  the  thinkers  who  earliest  conceived  the 
succession  of  historical  events  as  subject  to  fixed 
laws,  and  endeavoured  to  discover  these  laws  by  an 
analytical  survey  of  history,  VicOf  the  celebrated 
author  of  the  Sctenza  i^uona,  adopted  the  former 
of  these  opiuions.  He  conceived  the  phenomena 
of  human  society  as  revolving  in  an  orbit;  tis  gmng 
through  periodically  the  same  series  of  changes. 
Though  there  were  not  wanting  circumstances  tending 
to  give  some  plausibility  to  this  view,  it  would  not  bear 
a  close  scrutiny:  and  those  who  have  succeeded  Vico 
in  this  kind  of  speculations  have  universally  adopted 
the  idea  of  a  trajectory  or  progress,  in  lieu  of  an  orbit 
or  cycle. 

The  words  Progress  and  Frogressivenesi,  are  not 
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here  to  be  understood  as  synonymous  with  improve- 
ment and  tendency  to  improveraent  It  is  con- 
ceiirable  that  the  laws  of  human  nature  might  deter- 
mine, and  even  necessitate,  a  certain  series  of  changes 
in  man  and  society,  which  might  not  in  every  case, 
or  which  might  not  on  the  whole,  be  improvements. 
It  is  my  belief  indeed  that  the  general  tendency  is, 
and  will  continue  to  be,  saving  occasiooal  exceptions, 
one  of  improvement ;  a  tendency  towards  a  better' 
and  happier  state.  But  this  ia  not  a  question  of  the 
method  of  the  social  science,  but  an  ultimate  result  of 
the  science  itself.  For  our  purpose  it  is  sufficient, 
that  there  is  a  progressive  change  both  in  the  character 
of  the  human  race,  and  in  their  outward  circumstances 
so  fsu*  as  moulded  by  themselves:  that  in  each  succes- 
sive age  the  principal  phenomena  of  society  are 
different  from  what  they  were  in  the  age  preceding, 
and  still  more  different  from  any  previous  age.  The 
periods  at  which  these  successive  changes  are  most 
apparent  (according  to  the  judicious  remark  of  M. 
Comte)  are  intervals  of  one  generation,  during  which 
a  new  set  of  human  beings  have  been  educated,  have 
grown  up  from  childhood,  and  taken  possession  of 
society. 

The  progressiveness  of  the  human  race  is  the 
foundation  on  which  a  method  of  philosophizing  in 
the  social  science  has  been  of  late  years  erected,  far 
superior  to  either  of  the  two  modes  which  had  pre- 
viously been  prevalent,  the  chemical  or  experimental, 
and  the  geometrical  modes.  This  method,  which  is 
uow  generally  adopted  by  the  most  advanced  thinkers 
on  the  Continent,  and  especially  in  France,  consists 
in  attempting,  by  a  study  and  analysis  of  the  general 
facts  of  history,  to  discover  (what  these  philosophers 
term)   the  law  of  pn^ess:  which  law,  once  ascer.; 

CJoogIc 
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tained,  must  according  to  them  enable  tu  to  prediet 
future  events,  just  aa  after  a  few  terms  of  an  inflnit* 
aeries  in  algebra  we  are  able  to  detect  the  principle  of 
regularity  in  their  recurrence,  and  to  predict  the 
rest  of  the  series  to  any  number  o£  terms  we  please. 
The  principal  aim  of  historical  speculation  in  FVanc^ 
of  late  years,  has  been  to  ascertain  this  law.  But 
while  I  gladly  acknowledge  the  great  servioea  which 
have  been  rendered  to  historical  knowledge  by  this 
school,  I  cannot  but  de«n  them  (with  the  single 
exception  of  M.  Comte)  to  be  ohaigeable  irith  a 
fundamental  misconception  of  the  true  method  of 
social  philosophy.  The  misconception  consists  in 
supposing  that  the  order  of  succession  which  we  may 
be  able  to  trace  among  the  difierent  states  of  sodety 
and  civilization  which  history  presents  to  ub,  even  if 
that  order  were  more  rigidly  unifonn  than  it  baa  yet 
been  proved  to  be,  could  ever  amount  to  a  law  of 
nature.  It  can  only  be  an  empirical  law.  Tlie  ano- 
cession  of  states  of  the  human  mind  and  of  human 
society  cannot  have  an  independent  law  of  its  own; 
it  must  depend  upon  the  psychological  and  ethological 
laws  which  govern  the  action  of  circumstances  on  men 
and  of  men  on  circumstances.  It  is  conceivable  that 
those  laws  may  be  such,  and  the  general  circumstances 
of  the  human  race  such,  as  to  determine  the  aucoessivB 
transformations  of  man  and  society  to  one  given  and 
unvarying  order.  But)  even  if  the  case  be  so,  it 
cannot  be  the  ultimate  aim  of  science  to  discover  an 
empirical  law.  Until  that  law  can  be  connected  with 
the  psychologioal  and  ethological  laws  upon  which 
it  depends,  and,  by  the  consilience  of  deduction  A  frion 
with  historical  evidence,  can  be  converted  from  an 
empirical  law  into  a  scientific  one,  it  cannot  be  rdied 
upon  {ox  the  prediction  of  future  events,  beyond.  aX 
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most,  strictly  adjacent  CBua.  Now,  M.  Comte  alone 
hag  Boen  the  neoesgity  of  thus  connecting  all  our 
generalization!  from  history  with  the  laws  of  human 
nature}  and  he  alone,  therefore,  has  arrived  at  any 
results  truly  scientific ;  though  in  the  speculations  ci 
others  there  will  he  found  many  happy  aperfua,  and 
valuable  hints  for  future  philosophers, 

$  4.  But,  while  it  is  an  imperative  rule  never 
to  introduce  any  generalisation  from  history  into 
the  social  science  unless  sufficient  grounds  can  be 
pointed  out  for  it  in  human  nature,  I  do  not  think  any 
one-  will  contend  that  it  would  have  been  possible, 
setting  out  from  the  principles  of  human  nature 
and  from  the  general  circumstances  of  man's  position 
in  the  universe,  to  determine  d  priori  the  order  in 
which  human  development  must  take  place,  and  to 
predict,  consequently,  the  general  facts  of  history  up 
to  the  present  time.  The  initial  stages  of  human  pro- 
gress,— when  man,  as  yet  unmodified  by  society,  and 
characterized  only  by  the  instincts  resulting  directly 
from  his  oi^ianization,  was  acted  upon  by  outward 
objects  of  a  comparatively  simple  and  universal 
character, — might  indeed,  as  M>  Comte  remarks,  be 
deduced  from  the  laws  of  human  nature;  which 
moreover  is  the  only  possible  mode  of  ascertainj^ng 
them,  since  of  that  form  of  human  existence  no  direct 
memorials  are  preserved.  But  (as  he  justly  observes) 
after  the  first  few  terms  of  the  series,  the  influence 
exercised  over  each  generation  by  the  generations 
which  preceded  it,  becomes  more  and  more  pre-, 
ponderant  over  all  other  influences ;  until  at  length  ' 
what  we  now  are  and  do,  is  in  a  very  small  degree.  . 
the  result  of  the  universal  circumstances  of  the  human 
race,  or  even  of  our  own  circumstances  acting  throt^h 
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the  original  qualities  of  our  species,  but  mainly  of  the 
qualities  produced  in  us  by  the  whole  previous  history 
of  humanity.  So  long  a  series  of  actions  and  reactions 
between  Circumstances  and  Man,  each  successive  term 
being  composed  of  an  ever  greater  number  and  variety 
of  parts,  could  not  possibly  be  calculated  from  the 
elementary  laws  which  produce  it,  by  merely  human 
faculties.  The  mere  length  of  the  series  would  be 
a  sufficient  obstacle,  since  a  slight  error  in  any  one  of 
the  terms  would  augment  in  rapid  progression  at  every 
subsequent  step. 

If,  therefore,  the  series  of  the  effects  themselves  did 
not,  when  examined  as  a  whole,  manifest  any  r^ularity, 
we  should  in  vain  attempt  to  construct  a  general  sci- 
ence of  society.  We  must  in  that  case  have  contented 
ourselves  with  that  subordinate  order  of  sociolt^cal 
speculation  formerly  noticed,  namely,  with  endea- 
vouring to  ascertain  what  would  be  the  effect  of  the 
introduction  of  any  new  cause,  in  a  state  of  society 
supposed  to  be  fixed ;  a  knowledge  sufficient  for  most 
of  the  ordinary  exigencies  of  daily  political  practice, 
but  liable  to  fail  in  all  cases  in  which  the  progressive 
movement  of  society  is  one  of  the  influencing  elements; 
and  therefore  more  precarious  in  proportion  as  the 
case  is  more  important.  But  since  both  the  natural 
varieties  of  mankind,  and  the  original  diversities  of 
local  circumstances,  are  much  less  considerable  than 
the  points  of  agreement,  there  will  naturally  be  a 
certain  degree  of  uniformity  io  the  progressive  de- 
velopment of  man  and  of  his  works.  And  this 
uniformity  (as  M.  Comte  remarks  with  much  justice) 
tends  to  become  greater,  not  less,  as  society  advances; 
since  the  evolution  of  each  people,  which  is  at  first 
determined  exclusively  by  the  nature  and  circum- 
stances of  that  people,  is  gradually  brought  under  the 
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influence  (which  becomes  stronger  as  dvilization 
advances)  of  the  other  nations  of  the  earth,  and  of  the 
circumstances  by  which  they  have  been  influenced. 
History  accordingly  does,  when  judiciously  examined, 
afford  Empirical  Laws  of  Society.  And  the  problem 
of  general  sociology  is  to  ascertain  these,  and  connect 
them  with  the  laws  of  human  nature  by  deductions 
showing  that  such  were  the  derivative  laws  naturally 
to  be  expected  as  the  consequences  of  those  ultimate 
ones. 

It  is  indeed,  in  most  cases,  hardly  possible,  even 
after  history  has  suggested  the  derivative  law,  to 
demonstrate  a  priori  that  such  was  the  only  order  of 
succession  or  of  coexistence  in  which  the  effects  could, 
consistently  with  the  laws  of  human  nature,  have  been 
produced.  We  can  at  most  make  out  that  there  were 
strong  d  priori  reasons  for  expecting  it,  and  that 
no  other  order  of  succession  or  coexistence  would  have 
been  by  any  means  so  likely  to  result  from  the  nature 
df  man  and  his  position  upon  earth.  This,  however, 
— which,  in  the  Inverse  Deductive  Method  that  we 
are  now  characterizing,  is  a  real  process  of  verifi- 
cation,— is  as  indispensable  (to  be  more  so  is  im- 
possible) as  verification  by  specific  experience  has 
been  shown  to  be  where  the  conclusion  is  originally 
obtained  by  the  direct  way  of  deduction.  The  em- 
pirical laws  must  be  the  result  of  but  a  few  in- 
stances, since  few  nations  have  ever  attained  at  all, 
and  still  fewer  by  their  own  independent  develop- 
ment, a  high  stage  of  social  progress.  If,  therefore^ 
even  one  or  two  of  these  few  instances  be  insufficiently 
known,  or  imperfectly  analyzed  into  its  elements, 
and  therefore,  not  adequately  compared  with  other  in- 
stances, nothing  is  more  probable  than  that  a  wrong 
empirical  law  will  result  mstead  of  tbe  right  one. 

VOL.  II.  2  Q        .-  I 
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Accordingly,  the  most  erroneouB  generalizatiooa  are 
coDtinually  made  from  the  course  of  history:  not  only 
in  this  country,  where  history  cannot  yet  be  said  to  be 
at  all  cultivated  as  a  science,  but  in  other  countries, 
where  it  is  so  cultivated,  and  by  persons  well  versed  in 
it.  The  only  check  or  corrective  is,  constant  verifica* 
tion  by  psychological  and  etbological  laira.  We  may 
add  to  this,  that  no  one  but  a  person  competently 
skilled  in  those  laws  is  capable  of  preparing  the 
materials  for  historical  generalization  by  analyzing 
the  facts  of  history,  or  even  by  observing  the  social 
phenomena  of  his  own  time.  No  other  will  be  aware 
of  the  comparative  importance  of  different  focts, 
nor  consequently  know  what  facts  he  is  to  lodi 
out  for,  or  what  to  observe;  still  less  will  he  be 
capable  of  estimating  the  evidence  of  those  facts  which, 
as  is  the  case  with  most,  cannot  be  observed  directly, 
but  must  be  inferred  from  marks. 

4  5.  The  Empirical  Laws  of  Society  are  of  tirti 
kinds;  some  are  unifonnities  of  coexistence,  some 
of  Buccession.  According  as  the  science  is  occupied 
in  ascertaining  and  verifying  the  former  sort  of  uni- 
formities, or  the  latter,  M.  Comte  gives  it  the  title 
of  Social  Statics,  or  of  Social  Dynamics;  conformably 
to  the  distinction  in  mechanics  between  the  conditions 
of  equiUbrium  and  those  of  movement ;  or  in  biology, 
between  the  laws  of  oi^nization  and  those  of  life. 
The  first  branch  of  the  science  ascertains  the  con- 
ditions of  stability  in  the  social  union;  the  secNid, 
the  laws  of  progress.  Social  Dynamics  is  the  theoiy 
t^  Society  considered  in  a  state  of  progressive  move- 
ment; while  Social  Statics  is  the  theory  of  the  co»- 
$m»u$  already  spoken  of  as  existing  among  the 
■differ^it  parts  of  the  social  oj^anism ;  in  other  words, 
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the  theory  of  the  mutual  actions  and  reactions  of 
contemporaneous  social  phenomena ;  "  making  pro* 
visionally,  as  far  as  possible,  abstraction,  for  scientific 
purposes,  of  the  fundamental  movement  which  is  at 
all  times  gradually  modiiying  the  -whole  of  them. 

"  Id  this  first  point  of  view,"  continues  M. 
Comte*,  "the  previsions  of  sociology  will  enable 
us  to  infer  one  from  another  (subject  to  ulterior 
verification  by  direct  obser?ation)  the  various  char- 
racteristic  marks  of  each  distinct  mode  of  social 
existence ;  in  a  manner  essentially  analogous  to  what 
is  now  habitually  practised  in  the  anatomy  of  the 
physical  body.  This  preliminary  aspect,  therefore,  of 
political  science,  of  necessity  supposes  that  (contrary 
to  the  existing  habits  of  philosophers)  each  of  the 
numerous  elements  of  the  social  state,  ceasing  to  be 
looked  at  independently  and  absolutely,  shall  be 
always  and  exclusively  considered  relatively  to  all 
the  other  elements,  with  the  whole  of  which  it  is 
united  by  mutual  interdependence.  It  would  be  super- 
fluous to  insist  here  upon  the  great  and  constant 
utility  of  this  branch  of  sociologies  speculation :  it  is, 
in  the  first  place,  the  indispensable  basis  of  the  theory 
of  social  progress,  every  rational  conception  of  which 
presupposes  the  continued  preservation  of  the  corre- 
sponding social  organism.  It  may,  moreover,  be 
employed,  immediately  and  of  itself,  to  supply  the 
place,  provisionally  at  least,  of  direct  observation, 
which  in  many  cases  is  not  always  practicable  for 
some  of  the  elements  of  society,  the  real  condition  of 
which  may  however  be  suffidently  judged  of  by 
means  of  the  relations  which  connect  them  with  others 
previously  known.     The  history  of  the  sciences  may 
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give  us  some  notion  of  the  habitual  importance  of  this 
auxiliary  resource,  by  reminding  us,  for  example,  how 
the  vulgar  errors  of  mere  eruditioo  concemii^  the 
pretended  acquirements  of  the  ancient  Egyptians  in 
the  higher  astronomy,  were  irrevocably  dissipated 
(even  before  sentence  had  been  passed  upon  them  by 
a  sounder  erudition)  from  the  single  consideratioo  of 
the  inevitable  connexion  between  the  general  state  of 
astronomy  and  that  of  abstract  geometry,  then  evi- 
dently in  its  infancy.  It  would  be  easy  to  cite  a 
multitude  of  analogous  cases,  the  character  of  which 
could  admit  of  no  dispute.  In  order  to  avoid  exagge- 
ration, however,  it  should  be  remarked,  that  these 
necessary  relations  among  the  different  aspects  of 
society  cannot,  from  their  very  nature,  be  so  simple 
and  precise  that  the  results  observed  could  only  have 
arisen  from  some  one  mode  of  mntual  co-ordination. 
Such  a  notion,  already  too  narrow  in  the  scioice  of 
life,  would  be  completely  at  variance  with  the  still 
more  complex  nature  of  sociological  speculations. 
But  the  exact  estimation  of  these  limits  of  variation, 
both  in  the  healthy  and  in  the  morbid  state,  consti- 
tutes, at  least  as  much  as  in  the  anatomy  of  the 
natural  body,  an  indispensable  complement  to  every 
theory  of  Sociological  Statics;  witiiout  which  the 
indirect  exploration  above  spoken  of  would  often  lead 
into  error. 

"This  is  not  the  place  for  methodically  demon- 
strating the  existence  of  a  necessary  relation  betwera 
all  the  possible  aspects  of  the  same  social  organism;  a 
point  on  which,  moreover,  in  principle  at  least,  there 
is  now  little  difference  of  opinion  among  sound 
thinkers.  From  whichever  of  the  social  elements  we 
choose  to  set  out,  we  may  easily  recognize  that  it  has 
always  a  connexion,  more  or  less  immediate,  with  all 
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the  other  elements,  even  with  those  which  at  first 
sight  appear  the  most  independent  of  it.  The  dyna- 
mical consideration  of  the  progressive  development  of 
civilized  humanity,  affords,  no  doubt,  a  still  more  effi<> 
cacious  means  of  effecting  this  interesting  verification 
of  the  consensus  of  the  social  phenomena,  hy  display- 
ing the  manner  in  which  every  change  in  any  one  part> 
operates  immediately,  or  very  speedily,  upon  all  the 
rest.  But  this  indication  may  be  preceded,  or  at  all 
events  followed,  by  a  confirmation  of  a  purely  statical 
kind ;  for,  in  politics  as  in  mechanics,  the  communi- 
cation of  motion  from  one  object  to  another  proves  a 
connexion  between  them^  Without  descending  to  the 
minute  interdependence  of  the  different  branches  of 
any  one  science  or  art,  is  it  not  evident  that  among 
the  di^rent  sciences,  as  well  as  among  most  of  the 
arts,  there  exists  such  a  connexion,  that  if  the  state  of 
any  one  well  marked  division  of  them  is  sufficiently 
Icnown  to  us,  we  can  with  real  scientific  assurance  infer, 
from  their  necessary  correlation,  the  contemporaneous' 
state  of  every  one  of  the  others  ?  By  a  further  exten*. 
sion  of  this  consideration,  we  may  conceive  the  neces- 
sary relation  which  exists  between  the  condition  of 
the  sciences  in  general  and  that  of  the  arts  in  general, 
except  that  the  mutual  dependence  is  less  intense  in 
proportion  as  it  is  more  indirect.  The  same  is  tKe 
case  when,  instead  of  considering  the  aggregate  of  the 
social  phenomena  in  some  one  people,  we  examine  it 
simultaneously  in  different  contemporaneous  nations; 
between  which  the  perpetual  reciprocity  of  influence, 
especially  in  modem  times,  cannot  be  contested, 
although  the  consengus  must  in  this  case  be  ordinarily 
of  a  less  decided  character,  and  must  decrease  gradu- 
ally with  the  affinity  of  the  cases  and  the  multiplicity 
of  the  points  of  contact,  so  as  at  last,  in  some  cases, 
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to  disappear  almost  entirely;  as  for  example  between 
Western  Europe  and  Eastern  Asia,  of  which  the 
TariouB  general  states  of  society  appear  to  have  been 
hitherto  almost  independent  of  one  another." 

M.  Comte  proceeds  to  illustrate,  with  his  usual 
sagacity  and  discrimination,  one  of  the  most  impor- 
tant, and  until  lately,  most  neglected,  of  the  great 
prindples  which,  in  this  division  of  the  social  science, 
may  be  considered  as  established ;  namely,  the  neces- 
sary  correlation  between  the  form  of  goTermnoit 
existing  in  any  society,  and  the  contemporaneous  state 
of  civilization :  a  natural  law,  which  stfunps  the  endless 
discussions  and  innumerable  theories  respecting  forms 
of  government  in  the  abstract,  as  froitless  and  worthless, 
save  only  (in  some  few  of  the  more  remarkable  cases) 
as  a  preparatory  treatment  of  some  small  portion  of 
what  may  be  afterwards  used  as  material  for  a  better 
philosophy. 

As  already  remarked,  one  of  the  main  results  of 
the  sdence  of  social  statics  would  be  to  ascertain  the 
requisites  of  stable  political  union.  There  are  some 
circumstances  which,  being  found  in  all  sodeties  with- 
out exception,  and  in  the  greatest  degree  where  the 
social  union  is  most  complete,  may  be  considered 
(when  psychological  and  ethological  laws  confirm  the 
indication)  as  condition  of  the  mstence  of  sodety. 
For  example,  no  sodety  has  ever  been  held  together 
without  laws,  or  usages  equivalent  to  them;  without 
tribunals,  and  an  organized  force  of  some  sort  to 
execute  their  dedsions.  There  have  always  been  a 
chief,  or  chiefe,  whom,  with  more  or  less  strictness 
and  in  cases  more  or  less  accurately  defined,  the  rest 
of  the  community  obeyed,  or  according  to  genertd 
opinion  were  bound  to  obey.  By  following  out  this 
course  of  inquiry,  we  should  find  a  nomber  of  requi- 
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Sites,  which  have  been  present  in  every  society  that 
has  held  together;  and  on  the  cessation  of  which  it 
luts  ceased  to  be  a  society,  or  has  reconstructed  itself 
88  such  upon  some  new  basis,  in  which  the  condi< 
tions  were  conformed  to.  Although  these  results, 
obtained  by  comparing  different  forms  and  states  of 
society,  amount  in  themselves  only  to  empirical  laws; 
some  of  them,  when  once  su^ested,  are  found  to 
follow  with  so  much  probability  from  general  laws  of 
human  nature,  that  the  consilience  of  the  two  pro- 
cesses raises  the  evidence  to  complete  proof,  and  the 
generalizations  to  the  rank  of  scientific  truths. 

This  seems  to  be  affinnable  (for  instance)  of  the 
conclusions  arrived  at  in  the  following  passage;  form- 
ing part  of  a  criticism  on  the  negative  philosophy  of 
the  eighteenth  century,  and  which  I  quote,  although 
(as  in  some  former  instances)  from  myself,  because  I 
have  no  better  way  of  illustrating  the  conception  I 
have  formed  of  the  kind  of  theorems  of  which  socio- 
logical statics  would  consist. 

"The  very  first  element  of  the  social  uaion, 
obedience  to  a  government  of  some  sort,  has  not  been 
found  so  easy  a  thing  to  establish  in  the  world. 
Among  a  timid  and  spiritless  race,  like  the  inhabitants 
of  the  vast  plains  of  tropical  countries^  passive  obedi- 
ence maybe  of  natural  growth ;  though  even  there  we 
doubt  whether  it  has  ever  been  found  among  any 
people  with  whom  fiitalism,  or  in  other  words,  submis- 
sion to  the  pressure  of  circumstances  as  the  decree  <Kf 
God,  did  not  prevail  as  a  reUgious  doctrine.  But  the 
diflSculty  of  inducing  a  brave  and  warlike  race  to 
submit  their  individual  arbitrium  to  any  common 
umpire,  has  always  been  felt  to  he  so  great,  that 
nothing  short  of  supernatural  power  has  been  deemed 
adequate  to  overcome  it;  and  such  trib^  hftve  always 
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assigDed  to  the  first  institution  of  civil  society  a  divine 
origin.  So  differently  did  those  judge  who  knew 
savage  man  by  actual  experience,  from  those  who  had 
no  acquaintance  with  him  except  in  the  civilized  state. 
In  modem  Europe  itself,  after  the  fall  of  the  Roman 
empire,  to  subdue  the  feudal  anarchy  and  bring  the 
whole  people  of  any  European  nation  into  subjection 
to  government  (although  Christianity  in  its  most  con- 
centrated form  was  co-operating  with  all  its  influences 
in  the  work)  required  thrice  as  many  centuries  as  have 
elapsed  since  that  time. 

"Now  if  these  philosophers  had  known  human 
nature  under  any  other  type  than  that  of  their  own 
age,  and  of  the  particular  classes  of  society  among 
whom  they  moved,  it  would  have  occurred  to  them, 
that  wherever  this  habitual  submission  to  law  and 
goverament  has  been  firmly  and  diirably  established, 
and  yet  the  vigour  and  manUness  of  character  which 
resisted  its  establishment  have  been  in  any  degree 
preserved,  certain  requisites  have  existed,  certain  con- 
ditions have  been  fulfilled,  of  which  the  following  may 
be  regarded  as  the  principal. 

"  First :  there  has  existed,  for  all  who  were 
accounted  citizens, — for  all  who  were  not  slaves, 
kept  down  by  brute  force, — a  system  of  educa- 
tion, beginning  with  infancy  and  continued  through 
life,  of  which,  whatever  else  it  might  include,  one 
main  and  incessant  ingredient  was  Testraining  disci- 
pline. To  train  the  human  being  in  the  habit,  and 
thence  the  power,  of  subordinating  his  personal 
impulses  and  aims,  to  what  were  considered  the  ends 
of  society ;  of  adhering,  against  all  temptation,  to  the 
course  of  conduct  which  those  ends  prescribed ;  of 
controlling  in  himself  all  those  feeUngs  which  were 
linKie  to  militate  against  those  ends,  and  encouraging 
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all  such  as  tended  towards'  them;  this  was  the 
purp<ffie,  to  which  every  outward  motive  that  the 
authority  directing  the  system  could  command,  and 
every  inward  power  or  principle  which  its  knowledge 
of  human  nature  enahied  it  to  evoke,  were  endeavoured 
to  he  rendered  instrumental.  This  system  of  disci- 
pline wrought,  in  the  Grecian  states,  by  the  conjunct 
influences  of  reli^on,  poetry,  and  law;  among  the 
Romans,  by  those  of  religion  and  law ;  in  modern  and 
Christian  countries,  mainly  by  religion,  with  little  of 
the  direct  agency,  but  generally  more  or  less  of  the 
indirect  support  and  countenance,  of  law.  And  when- 
ever and  in  proportion  as  the  strictness  of  this 
discipline  was  relaxed,  the  natural  tendency  of  man- 
kind to  anarchy  re-asserted  itself;  the  state  became 
disorganized  from  within ;  mutual  conflict  for  selfish 
ends,  neutralized  the  energies  which  were  required  to 
keep  up  the  contest  against  natural  causes  of  evil; 
and  the  nation,  after  a  longer  or  briefer  interval  of 
progressive  decline,  became  either  the  slave  of  a 
despotdsm,  or  the  prey  of  a  foreign  invader. 

"The  second  condition  of  permanent  poUtical 
society  has  been  found  to  be,  the  existence,  in  some 
form  or  other,  of  the  feeUng  of  allegiance  or  loyalty. 
This  feeling  may  vary  in  its  objects,  and  is  not  con- 
fined to  any  particular  form  of  government;  but  whe- 
ther in  a  democracy  or  in  a  monarchy,  its  essence  is 
always  the  same;  viz.,  that  there  be  in  the  constitu- 
tion of  the  state  something  which  is  settled,  something 
permanent,  and  not  to  be  called  in  question;  some- 
thing which,  by  general  ^reement,  has  a  right  to  be 
where  it  is,  and  to  be  secure  against  disturbance^ 
whatever  else  may  change.  This  feeling  may  attach 
itself,  as  among  the  Jews  (and  indeed  in  most  of  the 
ccHumoDwealths  of  antiquity),  to  a  common  God  or 
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gods;  the  protectors  and  guardians  of  their  state.  Ot 
it  may  attach  itself  to  certain  persons,  vho  are  de»ned 
to  be,  whether  by  divine  appointinent,  by  long  pre- 
scription, or  by  the  goieral  recognition  of  their  supe- 
rior capacity  and  worthiness,  the  rightful  guides  and 
guardians  of  the  rest.  Or  it  may  attach  itself  to  laws ; 
to  ancient  liberties,  or  ordinances;  to  the  whole  or 
some  part  of  the  political,  or  even  the  domestic,  insti- 
tutions of  the  state.  But  in  all  political  societies 
which  have  had  a  durable  existence,  there  has  been 
some  fixed  point;  something  which  men  8^;reed  in 
holding  sacred ;  which  it  might  or  might  not  be  lawful 
to  contest  in  theory,  but  which  no  one  could  either 
fear  or  hope  to  see  shaken  in  practice;  which,  in 
short  (except  perhaps  during  some  temporary  crisis), 
was  in  the  common  estimation  placed  oftotw  discossion. 
And  the  necessity  of  this  may  easily  be  made  evident. 
A  state  never  is,  nor  until  mankind  are  vastly  im- 
proved, can  hope  to  be,  for  any  long  time  exempt 
from  internal  dissension;  for  there  neither  is  nor  has 
ever  been  any  state  of  society  in  which  cwUisions  did 
not  occur  between  the  immediate  interests  and  pas- 
sions of  powerful  sections  of  the  people.  What,  thm, 
enables  society  to  weather  these  storms,  and  pass 
through  turbulent  times  without  any  permanent  weak- 
ening of  the  ties  which  hold  it  together?  Predsely 
this — that  however  important  the  interests  about 
which  men  foU  out,  the  confiict  does  not  ^ect  the 
fundamental  principles  of  the  system  of  social  onion 
which  happens  to  exist;  nor  threaten  large  portions 
of  the  community  with  the  subversion  of  that  on 
which  they  have  built  their  calculations,  and  with 
which  their  hopes  and  aims  have  become  identified. 
But  when  the  questioning  of  these  fundamental  prm- 
eiples  is  (not  an  occasional  disease,  but)  the  habitual 
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condition  of  the  body  politic;  and  when  all  the  violent 
animosities  are  called  forth,  which  spring  naturally 
from  such  a  situation,  the  state  is  virtually  in  a  posi- 
tion of  civil  war ;  and  can  never  long  remain  free  from 
it  in  act  and  fact. 

"  The  third  essential  condition,  which  has  existed 
in  all  durable  political  societies,  is  a  strong  and  active 
principle  of  nationality.  We  need  scarcely  say  that 
we  do  not  mean  a  senseless  antipathy  to  foreigners  j' 
or  a  cherishing  of  absurd  peculiarities  because  they 
are  national;  or  a  refusal  to  adopt  what  has  been 
found  good  by  other  countries.  In  all  these  senses, 
the  nations  which  have  had  the  strongest  national 
spirit  have  had  the  least  nationality.  We  mean  a 
principle  of  sympathy,  not  of  hostility ;  of  union,  not 
of  separation.  We  mean  a  feeling  of  common  inte- 
rest among  those  who  live  under  the  same  govern- 
ment, and  are  contained  within  the  same  natural  or 
historical  boundaries.  We  mean,  that  one  part  of  the 
community  shall  not  consider  themselves  as  foreigners 
with  regard  to  another  part;  that  they  shall  cherish  the 
tie  which  holds  them  together;  shall  feel  that  they  are 
one  people,  that  their  lot  is  cast  together,  that  evil  to 
any  of  their  fellow-countrymen  is  evil  to  themselves,  and 
that  they  cannot  selfishly  free  themselves  from  their 
share  of  any  common  inconvenience  by  severing  the 
connexion.  How  strong  this  feeling  was  in  the  ancient 
commonwealths  every  one  knows.  How  happily  Rome, 
in  epite  of  all  her  tyranny,  suwMeded'in  establishing 
the  feeling  of  a  common  country  among  the  provinces 
of  her  vast  and  divided  empire,  will  appear  when  any 
one  who  has  given  due  attention  to  the  subject  shall 
take  the  trouble  to  point  it  out.  In  modem  times 
the  countries  which  have  had  that  feeling  in  the 
strongest  degree  have  been  the  moat  powerful  coun- 
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tries;  England,  France,  and,  in  proportion  to  their 
territory  and  resources,  Holland  and  Switzerland; 
while  England  in  her  connexion  with  Ireland,  is  one 
of  the  most  signal  examples  of  the  consequences  of  its 
absence.  Every  Italian  knows  why  Italy  is  under  a 
foreign  yoke;  every  Germwi  knows  what  nMuntains 
despotism  in  the  Austrian  empire;  the  evils  of  Spain 
flow  as  much  from  the  absence  of  nationality  among 
the  Spaniards  themselves,  as  from  the  presence  of  it 
in  their  relations  with  foreigners;  while  the  com- 
pletest  illustration  of  all  is  afforded  by  the  republics 
of  South  America,  where  the  parts  of  one  and  the 
same  state  adhere  so  slightly  together,  that  no  sooner 
does  any  province  think  itself  aggrieved  by  the 
general  government  than  it  proclaims  itself  a  separate 
nation." 

i  6.  While  the  derivative  laws  of  sodal  statics  are 
ascertained  by  analyzing  different  states  of  society, 
and  comparing  them  with  one  another,  without  regard 
to  the  order  of  their  succession ;  the  consideration  of 
the  successive  order  is,  on  the  contrary,  predominant 
in  the  study  of  social  dynamics,  of  which  the  aim  is 
to  observe  and  explain  the  sequences  of  social  condi- 
tions. This  branch  of  the  social  science  would  be 
as  complete  as  it  can  be  made,  if  every  one  of  the 
leading  general  circumstances  of  each  generation  were 
traced  to  its  causes  in  the  generation  immediately 
preceding.  But  the  consensus  is  so  complete  (espe- 
cially in  modern  history),  that  in  the  filiation  of  one 
generation  and  another,  it  is  the  whole  which  produces 
the  whole,  rather  than  any  part  a  part.  little  pro- 
gress therefore  can  be  made  in  establishing  the  filia- 
tion, directly  from  laws  of  human  nature,  witfaont 
having  first  ascertained  the  immediate  or  derivative 
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laws  according  to  which  social  states  generate  one 
another  as  society  advances;  the  axiomata  media  of 
General  Sociology. 

The  empirical  laws  which  are  most  readily  ob- 
tained by  generdization  from  history  do  not  amount 
to  this;  they  are  not  the  "middle  principles" 
themselves,  but  only  evidence  towards  the  esta- 
blishment of  such  principles.  They  consist  of  cer- 
tain general  tendencies  which  may  be  perceived  in 
society;  a  progressive  increase  of  some  social  elements 
and  diminution  of  others,  or  a  gradual  change  in  the 
general  character  of  certain  elements.  It  is  easily 
seen,  for  instance,  that  as  society  advances,  mental 
tend  more  and  more  to  prevail  over  bodily  qualities, 
and  masses  over  individuals:  that  the  occupation  of 
all  that  portion  of  mankind  who  are  not  under  ex- 
ternal restraint  is  at  first  chiefly  military,  but  society 
becomes  progressively  more  and  more  engrossed  with 
productive  pursuits,  and  the  military  spirit  gradually 
gives  way  to  the  industrial:  to  which  many  other 
similar  truths  might  easily  be  added.  And  with 
generalizations  of  this  description,  ordinary  inquirers, 
even  of  the  historical  school  now  predominant  on  the 
Continent,  are  satisfied.  But  these  and  all  such 
results  are  still  at  too  great  a  distance  from  the  ele- 
mentary laws  of  human  nature  on  which  they  depend, 
— too  many  links  intervene,  and  the  concurrence  of 
■  causes  at  each  link  is  far  too  complicated, — to  enable 
these  propositions  to  be  presented  as  direct  corolla- 
ries from  those  elementary  principles.  They  have, 
therefore,  in  the  minds  of  most  inquirers,  remained 
in  the  state  of  empirical  laws,  apphcable  only  within 
the  bounds  of  actual  observation;  without  any  means 
of  determining  their  real  limits,  and  of  judging  whether 
the  changes  which  have  hitherto  been  in  progress  are 
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destined  to  coDtinue  indefinitely,  or  to  terminate,  or 
even  to  be  reversed. 

§  7.  In  order  to  obtain  better  empirical  laws,  we 
must  not  rest  satisfied  with  noting  the  progresBiTc 
changes  which  manifest  themselves  in  the  separate 
elements  of  society,  and  in  which  nothing  is  indicated 
but  the  relation  of  the  fragments  of  the  effect  to  corre> 
spending  fragments  of  the  cause.  It  is  necessary  to 
combine  the  statical  view  of  social  phenomena  with 
the  dynamical,  considering  not  only  the  progressive 
changes  of  the  different  elements,  but  the  contempo- 
raneous condition  of  each;  and  thus  obtain  empirically 
the  law  of  correspondence  not  only  between  the  simul- 
taneous states,  but  between  the  simultaneous  changes, 
of  those  elements.  This  law  of  correapondence  it  is, 
which,  after  being  duly  verified  d.  priori,  will  become 
the  real  scientific  derivative  law  of  the  development 
of  humanity  and  human  aflairs. 

In  the  difficult  process  of  observation  and  com- 
parison  which  is  here  required,  it  would  evidently  be 
a  very  great  assistance  if  it  should  happen  to  be  the 
fact,  that  some  one  element  in  the  complex  existence 
of  social  man  is  pre-eminent  over  all  others  as  the 
prime  agent  of  the  social  movemait.  For  we  conld 
then  take  the  progress  of  that  one  element  as  the 
central  chain,  to  each  successive  link  of  which,  the 
corresponding  links  of  all  the  other  prc^ressions  being 
appended,  the  succession  of  the  facts  would  by  this 
alone  be  presented  in  a  kind  of  spontaneous  order,  iar 
more  nearly  approaching  to  the  real  order  of  their 
filiation  than  could  be  obtained  by  any  other  merely 
empirical  process. 

Now,  the  evidence  of  history  and  the  evidence  of 
human  nature  combine,  by  a  most  striking  instance 
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of  consilieDce,  to  sbow  that  there  really  is  one  social 
element  which  is  thus  predocninant,  and  almost  para^ 
mount>  among  the  agents  of  the  sodal  progression. 
This  is,  the  state  of  the  speculative  faculties  of  mankind; 
including  the  nature  of  the  speculative  beliefs  which 
by  any  means  they  have  arrived  at,  concerning  them- 
selves and  the  world  by  which  they  are  surrounded. 

It  would  be  a  great  error,  and  one  very  little  likely 
to  be  committed,  to  assert  that  speculation,  intellec- 
tual activity,  the  pursuit  of  truth,  is  among  the  more 
poweiful  propensities  of  human  nature,  or  fills  a 
lai^  place  in  the  lives  of  any,  save  decidedly  excep- 
tional  individuals.  But  notwithstanding  the  relative 
weakness  of  this  principle  among  other  sociological 
agents,  its  influence  is  the  main  determining  cause  of 
the  social  progress;  all  the  other  dispoutiona  of  our 
nature  which  contribute  to  that  progress,  being 
dependent  upon,  it  for  the  means  of  accomplishing 
their  share  of  the  work.  Thus  (to  take  the  most 
obvious  case  first,)  the  impelling  force  to  most 
of  the  improvements  efiected  in  the  arts  of  life, 
is  the  desire  of  increased  material  comfort;  but 
as  we  can  only  act  upon  external  objects  in  proportion 
to  our  knowledge  of  them,  the  state  of  knowledge  at 
any  time  is  the  impassable  limit  of  the  industrial 
improvements  possible  at  that  time ;  and  the  progress 
<i{  industry  must  follow,  and  depend  npon,  the  pro- 
gress of  knowledge.  The  same  thing  may  be  shown 
to  he  true,  though  it  ie  not  quite  so  obvious,  of  the 
progress  of  the  fine  arts.  Further,  as  the  strongest 
propensities  of  human  nature  (being  the  purely  selfish 
ones,  and  those  of  a  sympathetic  character  which 
partake  most  of  the  nature  of  selfishness)  evidently 
-tend  in  themselves  to  disunite  mankind,  not  to  unite 
them, — to  make  them  rivals,  not  confederates;  socul 
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existence  is  only  possible  by  a  discipUoing  c^  those 
more  powerful  propensities,  which  consists  in  subor- 
dinating them  to  a  common  system  of  opinions.  The 
degree  of  this  subordination  is  the  measure  of  the 
completeoeBs  of  the  social  union,  and  the  nature  of 
the  common  opinions  determines  its  kind.  But  in 
order  that  mankind  should  conform  their  actions  to 
any  set  of  opinions,  these  opinions  must  exist,  must 
be  believed  by  them.  And  thus,  the  state  of  the 
speculative  faculties,  the  character  of  the  propositions 
assented  to  by  the  intellect,  essentially  determines 
the  moral  and  political  state  of  the  community,  as  we 
have  already  seen  that  it  determines  the  physical.  ' 
These  conclusions,  deduced  from  the  laws  of 
human  m^ure,  are  in  entire  accordance  with  the 
general  facts  of  history.  Every  considerable  change 
historically  known  to  us  in  the  condition  of  any  por* 
tion  of  mankind,  has  been  preceded  .by  a  change,  of 
proportional  extent,  in  the  state  of  their  knowledge,  or 
in  their  prevalent  beliefs.  As  between  any  given 
state  of  speculation,  and  the  correlative  state  of  every- 
thing else,  it  was  almost  always  the  former  which 
first  showed  itself;  though  the  effects,  no  doubt, 
reacted  potently  upon  the  cause.  Every  considerable 
advance  in  material  civilization  has  been  preceded  by 
an  advance  in  knowledge;  and  when  any  great  social 
change  has  come  to  pass,  a  great  change  in  the  opi- 
nions and  modes  of  thinking  of  society  had  taken  place 
sfaortiy  before.  Polytheism,  Judaism,  Christianity, 
Protestantism,  the  negative  philosophy  of  modem 
Europe,  and  its  positive  science— each  of  these  has 
been  a  primary  agent  in  making  society  what  it 
was  at  each  successive  period,  while  society  was  but 
secondarily  instrumental  in  making  them,  each  of  them 
(so  far  as  causes  can  be  assigned  for  its  existence) 
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beii^  mainly  an  emanation  not  from  the  practical 
life  of  the  period,  but  from  the  state  of  belief  and 
thought  during  some  time  previous.  The  weakness 
of  the  speculative  propensity  has  not,  therefore,  pre- 
vented the  progress  of  speculation  from  governing  that 
of  society  at  large;  it  has  only,  and  too  often,  pre- 
vented progress  altogether,  where  the  intellectual  pro- 
gression has  come  to  an  early  stand  for  want  of 
sufficiently  favourable  circumstances. 

From  this  accumulated  evidence,  we  are  justified 
in  concluding,  that  the  order  of  human  progression  in 
all  respects  will  be  a  corollary  deducible  from  the 
order  of  progression  in  the  intellectual  convictions  of 
mankind,  that  is,  from  the  law  of  the  successive  trans- 
formations of  religion  and  science.  The  question 
remains,  whether  this  law  can  be  determined;  at  first 
&om  history  as  an  empirical  law,  then  converted 
into  a  scientific  theorem  by  deducing  it  a  priori  irom 
the  principles  of  human  nature.  As  the  progrws  of 
knowledge  and  the  changes  in  the  opinions  of  man- 
kind are  very  slow,  and  manifest  themselves  in  a  well- 
defined  manner  only  at  long  intervals;  it  cannot  be 
expected  that  the  general  order  of  sequence  should  he 
discoverable  irom  the  examination  of  less  than  a  very 
considerable  part  of  the  duration  of  the  social  progress. 
It  is  necessary  to  take  into  consideration  the  whole  of 
past  time,  from  the  first  recorded  condition  of  the 
human  race;  and  it  is  probable  that  all  the  terms  of 
the  series  already  past  were  indispensable  to  the  ope- 
ration; that  the  memorable  phenomena  of  the  last 
generation,  and  even  those  of  the  present,  were  neces- 
sary to  manifest  the  law,  and  that  consequently  the 
.  Science  of  History  has  only  become  possible  in  our 
own  time. 
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^  8.  The  invesUgatioii  which  I  have  thus  endea- 
Tonred  to  characterise,  has  heen  systematically  at- 
tempted, up  to  the  present  time,  by  M.  Comte  alone. 
It  is  not  here  that  a  critical  examination  can  be  under- 
taken of  the  results  offals  labours;  which  besides  are 
as  yet,  comparatively  speaking,  only  in  their  com- 
mencement. But  his  works  are  the  only  source  to 
which  the  reader  can  resort  for  practical  exemplifica- 
tion of  the  study  of  social  phenomena  on  the  true 
principles  of  the  Historical  Method.  Of  that  method 
I  do  not  hesitate  to  pronounce  them  a  model:  what  is 
the  value  of  his  conclusions  is  another  question,  and 
one  on  which  this  is  not  the  place  to  decide. 

I  cuinot,  however,  omit  to  mention  one  important 
generalization,  which  he  regards  as  the  fundamental 
law  of  the  progress  of  human  knowledge.  Specula- 
tion he  conceives  to  have,  on  every  subject  of  human 
inquiry,  three  successive  stages;  in  the  first  of  which 
it  tends  to  explain  the  phenomena  by  supernatural 
agencies,  in  the  second  by  metaphysical  abstractions, 
and  in  the  third  or  final  state  confines  itself  to  ascer- 
taining their  laws  of  succession  and  similitude.  Iliis 
generalization  appears  to  me  to  have  that  high  degree 
of  scientific  evidence,  which  is  derived  from  the  con- 
currence of  the  indications  of  history  with  the  proba- 
bilities derived  from  the  constitution  of  the  human 
mind.  Nor  could  it  be  easily  conceived,  from  the 
mere  enunciation  of  such  a  proposition,  what  a  flood 
of  light  it  lets  in  upon  the  whole  course  of  history; 
when  its  consequences  are  traced,  by  connecting  with 
each  of  the  three  states  of  human  intellect  which  it 
distinguishes,  and  with  each  successive  modification 
of  those  three  states,  the  correlative  ctmdition  of  all 
other  social  phenomena. 

But    whatever  decision    competent  judges  may 
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pronounce  on  the  results  arrived  at  by  any  individual 
inquirer,  the  method  has  been  found  by  which  an 
indefinite  number  of  the  derivative  laws  both  of  social 
order  and  of  social  progress  may  in  time  be  ascer- 
tained. By  the  aid  of  these,  we  may  hereafter  succeed 
not  only  in  looking  far  forward  into  the  future  history 
of  the  human  race,  but  in  determining  what  artificiat 
means  may  be  used,  and  to  what  extent,  to  accelerate 
the  natural  progress  in  so  far  as  it  is  beneficial ;  to 
compensate  for  whatever  may  be  its  inherent  incon- 
veniences or  disadvantages ;  and  to  guard  against  the 
dangers  or  accidents  to  which  our  species  is  exposed 
from  the  necessary  incidents  of  its  progression.  Such 
practical  instructions,  founded  on  the  highest  branch 
of  speculative  sociology,  will  form  the  noblrat  and 
most  beneficial  portion  of  the  Political  Art. 

That  of  this  science  and  art  even  the  foundations 
are  but  beginning  to  be  laid,  is  sufficiently  evident. 
But  the  most  powerful  and  accomplished  minds  of  the 
present  age  are  fairly  turning  themselves  towards  that 
object,  and  it  is  the  point  towards  which  the  specula- 
tive tendencies  of  mankind  have  now  for  some  time 
been  converging.  For  the  first  time,  it  has  become 
the  aim  of  the  greatest  scientific  thinkers  to  connect 
by  theories  the  facts  of  universal  history :  for  the  first 
time  it  is  acknowledged,  that  no  social  doctrine  is  of 
any  value  unless  it  can  explain  the  whole  and  every 
part  of  history,  so  far  as  the  data  exist;  and  that  a 
Philosophy  of  History  is  at  once  the  verification,  and 
the  initial  form,  of  the  Philosophy  of  the  Progress  of 
Society. 

If  the  endeavours  now  making  in  all  the  more 

cultivated  nations,  and  beginning  to  be  made  even  in 

England  (generally  the  last  ;to  adopt  whatever  does 

not  originate  with  herselO  for  the  construction  of  a 
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Philosophy  of  History,  shall  be  directed  and  controlled 
by  those  views  of  the  nature  of  sociological  evidence 
which  I  have  attempted  to  state,  but  which  hitherto 
are  to  my  knowledge  exemplified  nowhere  but  in 
the  writings  of  M.  Comte;  they  cannot  fail  to  give 
birth  to  a  sociological  system  widely  removed  from 
the  vague  and  conjectural  character  of  all  former 
attempts,  and  worthy  to  take  its  place,  at  last,  amoug 
established  sciences.  When  this  time  shall  come,  no 
important  branch  of  human  affairs  will  be  any  longer 
abandoned  to  empiricism  and  unscientific  surmise: 
the  circle  of  human  knowledge  will  be  complete,  and 
it  can  only  thereafter  receive  further  enlargemeat  by 
perpetual  expansion  from  within. 
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Chapter  XL 

OF  THE  LOGIC  OF  PEACTICE,   OB  ART;  INCLUDING 
MOKALITY  AND  POLICY. 

$  1.  In  the  preceding  chapters  we  have  endea- 
voured to  characterise  the  present  state  of  those 
among  the  branches  of  knowledge  called  Moral,  which 
are  sciences  in  the  only  proper  sense  of  the  term,  that 
is,  inquiries  into  the  course  of  nature.  It  is  cus- 
tomary, however,  to  include  under  the  term  moral 
knowledge,  and  even  (though  improperly)  under  that 
of  moral  science,  an  inquiry  the  results  of  which  do 
not  express  themselves  in  the  indicative,  but  in  the 
imperative  mood,  or  in  periphrases  equivalent  to  it; 
what  is  called  the  knowledge  of  duties;  practical 
ethics,  or  morahty. 

Now,  the  imperative  mood  is  the  characteristic  of 
Art,  as  distinguished  from  Science.  Whatever  speaks 
in  rules  or  precepts,  not  in  assertions  respecting 
matters  of  fact,  is  art :  and  ethics,  or  moraUty,  is  pro- 
perly a  portion  of  the  art  corresponding  to  the  sciences 
of  human  nature  and  society :  the  remainder  conusting 
of  prudence  or  policy,  and  the  art  of  education. 

The  Method,  therefore,  of  Ethics,  can  be  no  other 
than  that  of  Art,  or  Practice,  in  general:  and  the  por- 
tion yet  uncompleted,  of  the  task  which  we  proposed 
to  ourselves  In  the  concluding  Book,  is  to  characterise 
the  general  Method  of  Art,  as  distinguished  from 
Science. 

$  2.  In  all  branches  of  practical  business,  there 
are  cases  in  which  an  individual  is  bound  to  confonn 
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his  practice  to  a  pre-established  rule,- while  there  are 
others  in  which  it  is  part  of  his  task  to  find  or  con- 
struct the  rule  by  which  he  is  to  govern  his  conduct. 
The  first,  for  example,  is  the  case  of  a  judge,  under  a 
definite  written  code.  The  judge  is  not  called  upon 
to  determine  what  course  would  be  intrinsically  the 
most  advisable  in  the  particular  case  in  hand,  hut 
only  within  what  rule  of  law  it  falls;  what  the  legis- 
lator has  commanded  to '  be  done  in  the  kind  of 
case,  and  must  therefore  be  presumed  to  have  intended 
in  the  individual  case.  The  method  must  here  be 
wholly  and  exclusively  one  of  ratiocination  or  syllo- 
gism; and  the  process  is  obviously,  what  in  our 
analysis  of  the  syllogism  we  showed  that  all  ratiocina- 
tion is,  namely  the  interpretation  of  a  formula. 

In  order  that  an  illustration  of  the  opposite  case 
may  be  taken  from  the  same  class  of  subjects  as  the 
forarn,  we  will  suppose,  in  contrast  with  the  situation 
of  the  judge,  the  position  of  a  legislator.  As  the 
judge  has  laws  for  his  guidance,  so  the  l^slator  has 
rules,  and  maxims  of  policy;  but  it  would  be  a  ma- 
nifest error  to  suppose  that  the  legislator  is  bound  by 
these  maxims,  in  the  same  manner  as  the  judge  is 
hound  by  the  laws,  and  that  all  he  has  to  do  is  to 
argue  down  from  them  to  the  particidar  case,  as  the 
judge  does  from  the  laws.  The  legislator  is  bound  to 
take  into  consideration  the  reason  or  grounds  of  the 
maxim;  the  judge  has  nothing  to  do  with  those  of  thb 
law,  except  so  far  as  a  consideration  of  them  may 
throw  light  upon  the  intention  of  the  law-maker, 
where  his  words  have  left  it  doubtful.  To  the  ju^e, 
the  rule,  once  positively  ascertained,  is  final;  but  the 
legislator,  or  other  practitioner,  who  goes  by  rules 
rather  than  by  their  reasons,  like  the  old-fashioned 
C3ennan  tacticians  who  were  vanquished  by  Napolecu, 
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or  the  physician  who  prefured  that  his  patients  should 
die  by  rule  rather  than  recover  contrary  to  it,  is 
rightly  judged  |to  be  a  mere  pedant,  and  the  slare  of 
his  formulas. 

Now,  the  I'easons  of  a  maxim  of  policy,  or  of  any 
other  role  of  art,  can  be  no  other  than  the  theorems 
of  the  corresponding  science.  _, 

The  relation  in  which  rules  of  art  stand  to  doc* 
trines  of  science  may  be  thus  characterized.  The  art 
proposes  to  itself  an  end  to  be  attained,  defines  the  ' 
end,  and  hands  it  over  to  the  science.  The  science 
receives  it,  considers  it  as  a  phenomenon  or  effect  to 
be  studied,  and  having  investigated  its  causes  and 
conditions,  sends  it  back  to  Art  with  a  theorem  of  the 
combinations  of  circumstances  by  which  it  could  be 
produced.  Art  then  examinee  these  combinations  (tf 
circumstances,  and  according  as  any  of  them  aiv  or 
are  not  in  human  power,  pronounces  the  end  attain- 
able or  not.  The  only  one  of  the  premisses,  th«e- 
fore,  which  Art  supplies,  is  the  original  major  premiss, 
which  asserts  that  the  attainment  of  the  given  end  is 
desirable.  Science  then  lends  to  Art  the  proposition 
(obtained  by  a  series  of  inductions  or  of  deduction^) 
that  the  performance  of  certain  actions  will  attain  the 
end.  From  these  premisses  Art  concludes  that  the 
performance  of  these  actions  is  desirable,  and  finding 
it  also  practicable,  converts  the  theorem  into  a  rule  or 
precept. 

^  3.  It  deserves  particular  notice,  that  the  theoKfn 
or  speculative  truth  is  not  ripe  for  being  turned  into 
a  precept,  until  all-  that  part  of  the  operation  which 
belongs  to  science  has  been  completely  performed. 
Suppose  that  we  have  completed  the  scientific  process 
<Hily  up  to  a  certEun  point;  luive  disoovered  that* 
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particular  cauBe  will  produce  the  desired  effect,  but 
not  ascertained  all  the  negative  conditions  which  are 
necessary,  that  is,  all  the  circumstances  which,  if 
present,  would  prevent  its  production.  If,  in  this  im- 
perfect state  of  the  scientific  theory,  we  attempt  to 
frame  a  rule  of  art,  we  perform  that  operation  pre- 
maturely. Whenever  any  counteracting  cause,  over- 
looked by  the  theorem,  takes  place,  the  rule  will  be  at 
fault:  we  shall  employ  the  means  and  the  end  will 
not  follow.  No  arguing  from  or  about  the  rule  itself 
will  then  help  us  through  the  difficulty:  there  is 
nothing  for  it  but  to  turn  back  and  finish  the  scientific 
process  which  should  have  preceded  the  fonnation  of 
the  rule.  We  must  reopen  the  investigation,  to  in- 
quire into  the  remiunder  of  the  conditions  upon  which 
the  effect  depends;  and  only  after  we  have  ascer- 
t^ed  the  whole  of  these,  are  we  prepared  to  trans- 
form the  completed  law  of  the  effect  into  a  precept,  in 
which  those  circumstances  or  combinations  of  cir- 
cumstances which  the  science  exhibits  as  conditions, 
are  prescribed  as  means. 

It  is  true  that,  for  the  sake  of  convenience,  rules 
must  be  formed  from  something  less  than  this  ideally 
perfect  theory;  in  the  first  place,  because  the  theory 
can  seldom  be  made  ideally  perfect ;  and  next,  because, 
if  all  the  counteracting  contingencies,  whether  of  fre- 
quent or  of  rare  occurrence,  were  included,  the  rules 
would  be  too  cumbrous  to  be  apprehended  and  re- 
membered by  ordinary  capacities,  on  the  common 
occasions  of  life.  The  rules  of  art  do  not  attempt  to 
comprise  more  conditions  than  require  to  be  attended 
to  in  ordinary  cases,  and  are  therefore  alwajrs  imper- 
fect. In  the  manual  arts,  where  the  requisite  condi- 
tions are  not  numerous,  and  where  those  whidi  the 
rules  do    not  specify  are  generally  either  plain  to 
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common  observation  or  speedily  learnt  from  practice, 
rules  may  be  safely  acted  upon  by  persons  who  know 
nothing  more  than  the  rule.  But  in  the  complicated 
affiiirs  of  life,  and  still  more  in  those  of  states  and 
societies,  ruled  cannot  he  relied  on,  without  constantly 
referring  back  to  the  scientific  laws  on  which  they  are 
founded.  To  know  what  are  the  practical  contin- 
gendes  which  require  a  modification  of  the  rule,  or 
which  are  altogether  exceptions  to  it,  is  to  know  what 
combinations  of  circumstances  would  interfere  with, 
or  entirely  counteract,  the  consequences  of  those  laws: 
and  this  can  only  be  learnt  by  a  jreference  to  the  theo- 
retical grounds  of  the  rule. 

By  a  wise  practitioner,  therefore,  rules  of  conduct 
will  only  be  considered  as  provisional.  Being  made 
for  the  most  numerous  cases,  or  for  those  of  most 
ordinary  occurrence,  they  point  out  the  manner  in 
which  it  will  be  least  perilous  to  act,  where  time  or 
means  do  not  exist  for  analyzing  the  actual  circum- 
Btances  of  the  case,  or  where  for  any  reason  we  cannot 
trust  our  ju(%ment  in  estimating  them.  Bat  they  do 
not  at  all  supersede  the  propriety  of  going  through 
(when  circumstances  permit)  the  scientific  process 
requisite  for  framing  a  rule  from  the  data  of  the  par- 
ticular case  before  us.  At  the  same  time,  the 
common  rule  may  very  properly  serve  as  an  admoni- 
tion, that  a  certain  mode  of  action  has  been  found  by 
ourselves  and  others  to  succeed  in  the  cases  of  most 
common  occurrence;  so  that  if  it  be  unsuitable  in  the 
case  in  hand,  the  reason  of  its  being  so  will  be  likely 
to  arise  from  some  unusual  circumstance. 

§  4.  The  error  is  therefore  apparent,  of  those 
who  would  deduce  the  line  of  conduct  proper  to  par- 
ticular   cases,    from    supposed    universal    practical 
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maxiins  i,  oTerlookmg  the  necesBity  of  constantly  refer- 
ring  back  to  the  principles  of  the  speculative  scienoe, 
in  order  to  be  sure  of  attaining  evm  the  spedfic  end 
which  the  rules  hare  in  view.  How  much  greater 
still,  then,  must  the  error  be,  of  setting  up  snch  nn- 
bending  principles,  not  merely  as  universal  rules  for 
attaining  a  given  end,  but  as  rules  of  conduct  gene* 
rally ;  without  i^ard  to  the  possibility,  not  only  that 
tome  modifying  cause  may  prevent  the  attainment  d 
the  given  end  by  the  means  which  the  rule  prescribes, 
but  that  success  itself  may  conflict  with  some  other 
end,  which  may  possibly  chance  to  be  more  desirable. 
This  is  the  habitual  error  of  many  of  the  political 
Speculator)  whom  I  have  characterized  as  the  geome- 
trical school ;  especially  in  France,  where  ratiocination 
from  rules  of  practice  forms  the  staple  commodity  of 
journalism  and  political  oratory;  a  misapprehension  of 
the  functions  of  Deduction  which  has  brought  much 
discredit,  in  the  estimation  of  foreigners,  upon  the  spirit 
of  generalization  so  honourably  characteristic  of  the 
French  mind .  The  common-places  of  politics,  in  France, 
are  large  and  sweeping  practical  maxims,  from  whidi 
as  ultimate  premisses  men  reason  downwards  to  parti- 
cular applications,  and  this  they  call  being  logicd  and 
consistent.  For  instance,  they  Bxe  perpetually  argu- 
ing that  such  and  such  a  measure  ought  to  be  adopted, 
because  it  is  a  consequence  of  the  principle  on  which 
the  form  of  government  is  founded;  of  the  principle 
of  legitimacy,  or  the  principle  of  the  sovereignty  of 
the  people.  To  which  it  may  be  answered,  that  if 
these  be  really  practical  principles,  they  must  rest 
upon  speculative  grounds;  the  sovereignty  of  the 
people  (for  example)  must  be  a  right  foundation  for 
gDverament,  because  a  government  thus  constituted 
tends  to  produce  certain  beneficial  e&cts.    InaMBodi, 
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bowever,  u  no  goverament  produces  all  possible 
beneficial  effects,  but  all  are  attended  with  more  or 
fewer  inconveniences;  and  Eince  these  cannot  be  com- 
bated by  means  drawn  from  the  very  causes  which 
produce  them ;  it  would  be  often  a  much  stronger 
recommendation  of  some  practical  arrangement,  that 
it  does  not  follow  from  what  is  called  the  general 
principle  of  the  government,  than  that  it  does.  Under 
a  government  of  legitimacy,  the  presumption  is  far 
rather  in  favour  of  institutions  of  popular  origin ;  and 
in  a  democracy,  in  favour  of  arrangements  tending  to 
check  the  impetus  of  popular  wilL  The  line  of  argu- 
mentation so  commonly  mistaken  in  France  for  poli- 
tical phitosophyi  tends  to  the  practical  conclusion 
that  we  should  exert  our  utmost  efforts  to  aggravate, 
instead  of  alleviating,  whatever  are  the  characteristic 
imperfections  of  the  system  of  institutions  which  we 
prefer,  or  under  which  we  happen  to  live. 

^  5.  Hie  Logic  of  Art  (it  appears  from  all  that 
has  now  been  said)  consists  essentially  of  this  one 
principle>  that  inquiry  and  discussion  should  take 
place  on  the  field  of  science  alone.  The  rules  of  art 
are  required  to  conform  to  the  conclusions  of  science, 
not  to  principles  or  premisses  of  its  own. 

An  Art,  or  a  body  of  Art,  consists  of  the  rules, 
together  with  as  much  of  the  speculative  propositions 
as  comprises  the  justification  of  those  rules.  The 
complete  art  of  any  matter,  includes  a  selection  of 
such  a  portion  from  the  sdence,  as  is  necessary  to 
show  on  what  conditions  the  efiects,  which  the  art 
tUms  at  producing,  depend.  And  Art  in  general,  con- 
sists of  the  truths  of  Science,  arranged  in  the  most 
convenient  order  for  practice,  instead  of  the  order 
vbich  is  the  most  conveni^it  for  thought.    Sdenoe 
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groups  and  airangeB  its  truths  so  as  to  enable  us  to 
take  in  at  one  view  as  much  as  possible  of  the  genial 
order  of  the  universe.  Art,  though  it  must  assume 
the  same  general  laws,  follows  them  only  into  such 
of  their  detailed  consequences  as  have  led  to  the  for- 
mation of  rules  of  conduct;  and  brings  together  from 
parts  of  the  field  of  science  most  remote  jix>m  one 
another,  the  truths  relating  to  the  production  of  the 
different  and  heterogeneous  conditions  necessary  to 
each  effect  which  the  exigencies  of  practical  life 
require  to  be  produced. 

On  this  natural  difference  between  the  order  of  the 
propositions  of  Science  and  those  of  Art  (sdence 
following  one  cause  to  its  various  effects,  while  art 
traces  one  effect  to  its  multiplied  and  diversified 
causes  and  conditions),  a  principle  may  be  grounded, 
which  has  been  suggested  with  his  usual  sagacity,  but 
not  dwelt  upon  or  accompanied  with  the  necessary 
explanations,  by  M.  Comte.  It  is,  that  there  ought 
to  be  a  set  of  intermediate  scientific  truths,  derived 
from  the  higher  generahties  of  science,  and  destined 
to  serve  as  the  generalia  or  first  principles  of  the 
various  arts.  The  scientific  operation  of  framing 
these  intermediate  principles,  M.  Comte  considers  as 
one  of  those  results  of  philosophy  which  are  reserved 
for  futurity.  The  only  complete  example  which  he 
can  point  out  as  actually  realized,  and  which  can  be 
held  up  as  a  type  to  be  imitated  in  more  important 
matters,  is  the  general  theory  of  the  art  of  Descriptive 
Geometry,  as  conceived  by  M.  Moi^.  It  is  not, 
however,  difficult  to  understand  what  the  nature  of 
these  intermediate  general  principles  must  be.  After 
framing  the  most  comprehensive  possible  conception 
of  the  end  to  be  {dmed  at,  that  is,  of  the  effect  to  be 
produced,  and  detemuning  in  the  same  comprehensive 
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manner  the  set  of  conditions  on  which  that  effect 
depends ;  there  remains  to  be  taken,  a  general  survey 
of  the  resources  which  can  be  commanded  for  realizing 
this  set  of  conditions;  and  when  the  result  of  this 
survey  has  been  embodied  in  the  fewest  and  most 
extensive  propositions  possible,  those  propositions 
will  express  the  general  relation  betweeo  the  available 
means  and  the  end,  and  from  them,  therefore,  the 
practical  methods  of  the  art  will  follow  as  corollaries. 
But  the  further  development  of  this  idea  may  be  lefl 
to  those  who  have  the  means,  and  on  whom  the 
special  office  devolves,  of  practically  applying  it  for 
the  purpose  of  constructing,  on  scientific  principles, 
the  general  theories  of  the  different  arts*. 

§  6.  After  these  observations  on  the  Logic  of 
Practice  in  general,  little  needs  here  be  said  of  that 
department  of  Practice  which  has  received  the  name 
of  Morality;  since  it  forms  no  part  of  the  appropriate 
object  of  this  work  to  discuss  how  far  morality  de- 
pends, like  other  arts,  upon  the  consideration  of  means 
and  ends,  and  how  far,  if  at  all,  upon  anything  else. 

This,  however,  may  be  said ;  that  questions  of 
practical  morality  are  partly  similar  to  those  which 
are  to  be  decided  by  a  judge,  and  partly  to  those 
which  have  to  be  solved  by  a  legislator  or  adminis- 
trator. In  some  things  our  conduct  ought  to  conform 
itsell  to  a  prescribed  rule;  in  others,  it  is  to  be 
guided  by  the  best  judgment  which  can  be  formed  ot 
the  merits  of  the  particular  case. 


*  A  ^etematic  treatise  on  the  general  means  which  man  pos- 
•easea  of  acting  upon  nature,  is  one  of  the  works  which  M.  Comte 
holds  out  the  hope  of  his  producing  at  some  future  time;  and  no 
subject  affords  a  larger  scope  for  the  Acuities  of  so  original  and 
comprehensiTB  a  mind. 
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Without  entering  into  the  disputed  questions 
respecting  the  foundation  of  morality,  we  may  consider 
aa  a  conclusion  following  alike  from  all  systems  of 
ethics,  that,  in  a  certain  description  of  oases  at  least, 
morality  consists  in  the  simple  ohservance  of  a  mle. 
The  cases  in  question  are  those  in  which,  although  any 
rule  which  can  he  formed  is  probably  (as  we  remarked 
on  maxims  of  policy)  more  or  less  imperfectly  adapted 
to  a  portion  of  the  cases  which  it  comprises,  there  is 
still  a  necessity  that  some  rule,  of  a  nature  simple 
enough  to  be  easily  understood  and  rememboied, 
should  not  only  be  laid  down  for  guidance,  but  uni- 
rersally  observed,  in  order  that  the  various  persons 
concerned  may  know  what  they  have  to  expect:  the 
inconvenience  of  uncertainty  on  their  part  being  a 
greater  evil  than  that  which  may  possibly  arise,  in  a 
minority  of  cases,  from  the  imperfect  adaptation  of 
the  rule  to  those  cases. 

Such,  for  example,  is  the  rale  of  vencity;  that  of 
not  infringing  the  legal  rights  of  others;  and  so  forth: 
concerning  which  it  is  obvious  that  although  many 
cases  exist  in  which  a  deviation  from  the  rule  would 
in  the  particular  case  produce  more  good  than  evil,  it 
is  necessary  for  general  security,  either  that  the  mles 
should  be  inflexibly  observed,  or  that  the  license  of 
deviating  from  them,  if  such  be  ever  permitted,  should 
be  confined  to  definite  classes  of  cases,  and  of  a  very 
peculiar  and  extreme  nature. 

With  respect,  therefore,  to  these  cases,  practical 
ethics  must,  Uke  the  administration  of  positive  law, 
follow  a  method  strictly  and  directly  retiocioative : 
whether  the  roles  themselves  are  obtained,  like  those 
of  other  arts,  from  a  scientific  consideration  of  ten- 
dencies, or  are  referred  to  the  authority  of  intuitive 
consciousness  or  express  revelation. 
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In  cases,  however,  in  vhich  there  does  not 
exist  a  necessity  for  a  common  rule,  to  be  acknow- 
ledged and  relied  upon  as  the  basis  of  social  life; 
where  we  are  at  liberty  to  inquire  what  is  the 
most  moral  course  under  the  particular  circumstances 
of  the  case,  without  reference  to  the  authorised  expec- 
tations of  other  people;  there  the  Method  of  Ethics 
cannot  differ  materially  from  the  method  of  every 
other  department  of  fo^ctice.  Like  other  arts,  it 
sets  out  from  a  general  principle,  or  original  major 
premiss,  enunciative  of  its  particular  end:  whether 
that  end  be  the  greatest  possible  happiness,  as  is  con- 
tended by  some,  or  the  conformity  of  our  character 
to  ideal  perfection  according  to  some  particular 
standard,  as  others  hold.  But  on  this  as  on  other 
subjects,  when  the  end  has  been  laid  down,  it  belongs 
to  Science  to  inquire  what  are  the  kinds  of  actions  by 
which  this  end,  this  happiness  or  this  perfection  of 
character,  is  capable  of  being  realised.  When  Science 
has  framed  propositions,  which  are  the  completed 
expression  of  the  whole  of  the  conditions  necessary  to 
the  desired  end,  these  are  handed  over  to  Art,  which 
hfis  nothing  further  to  do  but  to  transform  them  into 
corresponding  rules  of  conduct. 

§  7.  With  these  remarks  we  must  close  this  sum- 
mary view  of  the  application  of  the  general  logic  of 
scientific  inquiry  to  the  moral  and  social  departments 
of  science.  Notwithstanding  the  extreme  generality 
of  the  principles  of  method  which  I  have  laid  down  (a 
generality  which  I  trust  is  not,  in  this  instance,  syno- 
nymoiis  with  vagueness),  I  have  indulged  the  hope 
that  to  some  of  those  on  whom  the  task  will  devolve 
of  bringing  those  most  important  of  all  sciences  into  a 
more  satisfactory  state,   these  observations  m^  be 
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useful,  both  in  removing  erroneous  and  in  clearing  up 
the  true  conceptions  of  the  means  by  which,  on  sub- 
jects of  BO  high  a  degree  of  complication,  truth  can  be 
attained.  Should  this  have  been  accomplished,  some- 
thing not  unimportant  will  have  been  contributed 
towards  what  is  probably  destined  to  be  the  great 
intellectual  achievement  of  the  next  two  or  three 
generations  of  European  thinkers:  although,  for  the 
realization  of  the  important  results,  of  which  it  has 
been  thus  indirectly  attempted  to  facilitate  the  attain- 
ment, mankind  must  ever  be  principally  indebted  to 
the  genius  and  industry  of  ethical  and  sociological 
philosophers,  whether  of  the  present  or  of  future 
times. 


LoHMH  t  Hakmwh  &  Co.,  PuHTui,  St.  HiinH^  Lamb. 
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